ATTACHMENT A

Flow Frequency Memorandum and 303(d) Fact Sheets



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road Glen Allen, Virginia 23060

SUBJECT: Flow Frequency Determination / 303(d) Status
Omega Protein, Inc. — VA0O003867

TO: Laura Galli

FROM: Jennifer Palmore, P.G.
DATE: January 7, 2016
COPIES: File

The Omega Protein, Inc. facility is located near Reedville in Northumberland County. Outfall 002
discharges to an unnamed tributary (UT) of Cockrell Creek at rivermile 7-XAN000.14 and outfall 995
discharges to Cockrell Creek at rivermile 7-COC001.00. Flow frequencies have been requested for use
in developing effluent limitations for the VPDES permit.

Cockrell Creek and its tributary are both tidally influenced. Flow frequencies cannot be determined for
tidal waters, therefore the previously-determined dilution ratios (002: van Soestbergen, 9/17/1998; 995:
default ratios) should be used to evaluate the effluent’s impact on the waterbody. The Virginia Water
Quality Standards classify Cockrell Creek as an estuarine waterbody; therefore, the Aquatic Life
Saltwater criteria should be applied.

In the 2012 305(b)/303(d) Integrated Water Quality Assessment Report, both segments were considered
Category 5D waters (“The Water Quality Standard is not attained where TMDLs for a pollutant(s) have
been developed but one or more pollutants are still causing impairment requiring additional TMDL
development.”) The fact sheets are attached. The Aquatic Life Use is impaired due to inadequate
submerged aquatic vegetation (SAV) in the Chesapeake Bay mesohaline segment (CB5MH); estuarine
bioassessment is included as a non-impairing observed effect. The Fish Consumption Use is impaired
due to a VDH Fish Consumption Advisory for PCBs; arsenic is an observed effect due to a screening
value exceedance. The Recreation Use is impaired due to enterococci exceedances. The Wildlife Use is
fully supporting. An administrative shellfish condemnation is in effect for Cockrell Creek; therefore, the
Shellfish Use was considered removed for the mainstem. The administrative closure expanded during
the 2012 cycle and incorporated the UT; however, the UT mistakenly remained impaired for the Shellfish
Consumption Use.

In the draft 2014 Integrated Report, both creeks are considered Category 5D waters. The Aquatic Life
Use remains impaired due to inadequate SAV in the CB5MH estuary; estuarine bioassessment is an
observed effect. The Fish Consumption Use is impaired due to a VDH Fish Consumption Advisory for
PCBs; arsenic is an observed effect due to a screening value exceedance. The Recreation Use is
impaired due to enterococci exceedances. The Wildlife Use is fully supporting. In addition, the Shellfish
Use is considered removed for both segments.

Water quality data from monitoring station 7-COC001.61 is attached. The station is located on Cockrell
Creek at the dock at the end of Main Street in Reedville, which is approximately 0.6 mile upstream of the
facility.
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During a 1979 modeling effort by VIMS, the dischargers on Cockrell Creek were allocated 5,000 Ibs/day
of cBODs “in order that 5.0 mg/L of DO will be maintained in the upper layer of that receiving stream”. As
5.0 mg/L was the dissolved oxygen water quality standard at the time, Cockrell Creek was considered to
be fully allocated and is therefore considered a Tier 1 water.

The Chesapeake Bay TMDL, which was approved by the EPA on 12/29/2010, allocates loads for total
nitrogen, total phosphorus, and total suspended solids to protect the dissolved oxygen and submerged
aquatic vegetation acreage criteria in the Chesapeake Bay and its tidal tributaries. The facility is
considered a significant nutrient discharger in the CB5MH estuary and was assigned the following
wasteload allocations:

e 21,213 Ibs/year of total nitrogen

e 1,591 Ibs/year of total phosphorus

o 352,836 Ibs/year of total suspended solids

The discharge is within the study area for the Cockrell Creek Shellfish TMDL, which was approved by the
EPA on 12/8/2008 and by the SWCB on 4/28/2009. The facility was originally assigned a fecal coliform
wasteload allocation of 9.97E+09 MPN/day to address the Shellfish Use impairment. In addition, the
discharge received an enterococci wasteload allocation of 2.49E+10 MPN/day in order to address the
Recreation Use impairment. In 2014, the wasteload allocations were reassigned to future growth using
DEQ’s track-and-roll modification process and the facility is not currently assigned a wasteload allocation
for bacteria.

If you have any questions concerning this analysis, please let me know.



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: Chesapeake Bay/Atlantic/Small Coastal Basins HYDROLOGIC UNIT: 02080102
STREAM NAME: Cockrell Creek

TMDL ID: CO1E-08-BAC 2014 IMPAIRED AREA ID: CB-CB5MH
ASSESSMENT CATEGORY: 4A TMDL DUE DATE: 2020

IMPAIRED SIZE: 0.4697 - Sg. Mi. Watershed: VAP-CO1E

INITIAL LISTING: 2008

UPSTREAM LIMIT: Upstream condemnation boundary

DOWNSTREAM LIMIT: Downstream condemnation boundary

Described in VDH Notice and Description of Shellfish Condemnation Number 012-002A, 9/22/2005.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

IMPAIRMENT:  Enterococci
Due to monitoring around the Omega Protein facility during development of the Cockrell Creek Shellfish TMDL, the segment was listed for
the Recreation Use due to enterococci exceedances at several stations. The enterococci TMDL is due in 2020, however it was addressed

during the Shellfish TMDL, which was approved by the EPA on 12/8/08 and by the SWCB on 4/28/09. The segment is considered Category
4A.

Note: monitoring at downstream station 7-COC000.27 is acceptable.

IMPAIRMENT SOURCE Nonpoint Sources, Industrial Facility

The report attributes the bacteria to nonpoint sources in the watershed and to discharges related to the Omega Protein facility.

RECOMMENDATION: Implementation

A- 143



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: Chesapeake Bay/Atlantic/Small Coastal Basins HYDROLOGIC UNIT: 02080102
STREAM NAME: Cockrell Creek - DELIST

TMDL ID: CO1E-08-SF 2014 IMPAIRED AREA ID: CB-CB5MH
ASSESSMENT CATEGORY: NA TMDL DUE DATE: 2010

IMPAIRED SIZE: 0.3086 - Sq. Mi. Watershed: VAP-COLE

INITIAL LISTING: 1998

UPSTREAM LIMIT:

DOWNSTREAM LIMIT: Downstream condemnation boundary

Portion of VDH Notice and Description of Shellfish Condemnation Number 012-002A, 9/22/2005 that is not administratively condemned.

CLEAN WATER ACT GOAL AND USE SUPPORT:
Shellfishing Use - Not Applicable

IMPAIRMENT: VDH Shellfish Restriction

Shellfishing Use Removed 2014 - Admin. Condemned - DSS Cond #012-002A, 9/22/2005

Cockrell Creek was listed as impaired of the Shellfish Consumption Use during the 1998 cycle due to VDH-DSS condemnation 2A,
9/14/1993. The area is currently addressed in condemnations 012-002A, 9/22/2005. The bacterial TMDL for Cockrell Creek was developed
during the 2010 cycle and was approved by the EPA on 12/8/2008 and by the SWCB on 4/28/2009. However, it was subsequently
determined that a portion of section A was considered an administrative closure by VDH; therefore the Shellfish Use is considered to be
removed and the section was delisted. The impaired section remained as Category 4A.

The administrative portion expanded during the 2012 cycle and now fully incorporates 012-002A, 9/22/2005; however, it was mistakenly still
designated as impaired. The segment will be delisted in the 2014 cycle and the use is considered removed.

IMPAIRMENT SOURCE

The report attributes the bacteria to nonpoint sources in the watershed and to discharges related to the Omega Protein facility. The
condemnation is considered an administrative closure.

RECOMMENDATION: Delist

A- 144



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: Chesapeake Bay/Atlantic/Small Coastal Basins HYDROLOGIC UNIT: 02080102
STREAM NAME: Chesapeake Bay and Tidal Tributaries

TMDL ID: CO1E-17-PCB 2014 IMPAIRED AREA ID: CB-CB5MH
ASSESSMENT CATEGORY: 5A TMDL DUE DATE: 2018

IMPAIRED SIZE: ~1,462 - Sq. Mi. Watershed: VAP-CO1E

INITIAL LISTING: 2006

UPSTREAM LIMIT: VA-MD State Line

DOWNSTREAM LIMIT: Mouth

Chesapeake Bay mainstem and its small coastal tidal tributaries

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

IMPAIRMENT: PCBs

The Chesapeake Bay and its small coastal tidal tributaries are included under the 12/13/2004 VDH Fish Consumption Advisories for PCBs.
No more than 2 meals/month are recommended of anadromous (coastal) striped bass.

Also, VDH issued additional fish consumption advisory for PCBs in the Mobjack Bay and its tributaries, particularly the East, West, and
Ware Rivers (on 12/13/2004) and in the Piankatank River from Rt. 17 to Deep Point Boat Landing (10/7/2009). No more than two
meals/month of gizzard shad are recommended.

The advisories are based on the results of DEQ's fish tissue monitoring program, which show elevated PCBs levels in several monitoring
sites within the basin, including:

7-GWR007.97 in the Great Wicomico River
7-COC000.40 in Cockrell Creek
7-IND001.80 in Indian Creek

7-DYMO000.00 in Dymer Creek
7-PNKO019.85 in the Piankatank River
7-MLF002.45 in Milford Haven
7-WINO000.88 in Winter Harbor
7-EST002.65 in the East River
7-NORO003.65 in the North River
7-WARO005.77 in the Ware River

IMPAIRMENT SOURCE Unknown

Source is considered unknown.

RECOMMENDATION: Problem Characterization

A- 155



2014 Fact Sheets for 303(d) Waters

RIVER BASIN: Chesapeake Bay/Atlantic/Small Coastal Basins HYDROLOGIC UNIT: 02080102
STREAM NAME: Chesapeake Bay and Tributaries

TMDL ID: CB5MH-SAV-BAY 2014 IMPAIRED AREA ID: CB-CB5MH
ASSESSMENT CATEGORY: 4A TMDL DUE DATE: 2010

IMPAIRED SIZE: - Sqg. Mi. Watershed: VAP-CO1E

INITIAL LISTING: 2006

UPSTREAM LIMIT:

DOWNSTREAM LIMIT:

The Chesapeake Bay segment 5 Mesohaline estuary (CB5MH)

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Shallow Water Subuse - Not Supporting

IMPAIRMENT:  Aquatic Macrophytes

The Chesapeake Bay water quality standards were adopted during the 2006 cycle. The CB5MH segment, which is a portion of the
mesohaline Chesapeake Bay estuary, fails the Shallow Water Subuse's submerged aquatic vegetation acreage standards. There is
insufficient data to assess the water clarity acreage standard.

The Chesapeake Bay TMDL was approved by the EPA on 12/29/2010; therefore, CB5MH is considered Category 4A.

IMPAIRMENT SOURCE Nonpoint Sources, Point Sources

Total nitrogen, total phosphorus, and total suspended solids were allocated to point and nonpoint sources throughout the Bay watershed.

RECOMMENDATION: Implementation

A- 193



ATTACHMENT B

Facility Operations Diagram
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ATTACHMENT C

Topographic Map



Map provided by MyTopo.com

Koe v/ ille 7}/3

- http://map-pass.mytopo.com/maps/print_mytopo.asp?print=20&scale=5&layer=DRG&layer=HILLSHA... 2/14/2011



ATTACHMENT D

Ambient Monitoring Data for 7-COC001.61



Station ID Collection Date |Depth Desc |Depth |[Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity
7-COCO001.61 10/21/1993|S 0.3 19.1 7.87 8 18
7-COCO001.61 12/13/1993|S 0.3 6.02 7.8 0.57

7-COCO001.61 2/16/1994|S 0.3 2.7 8.19 14.4 13
7-COC001.61 4/6/1994|S 0.3 124 8.48 11.3 10
7-COCO001.61 6/7/1994|S 0.3 23.1 8.08 7.2 10
7-COCO001.61 8/9/1994(S 0.3 24.6 8.1 8.2 135
7-COCO001.61 12/15/1994|S 0.3 7.7 8.08 9.5 16.5
7-COC001.61 2/9/1995|S 0.3 0.8 8.85 12.8 16
7-COCO001.61 6/12/1995|S 0.3 26.7 7.83 7.15 17.2
7-COCO001.61 8/11/1995|S 0.3 28.45 8.24 7.07 19.1
7-COCO001.61 8/11/1995 M 1 28 8.2 6.44 19.3
7-COC001.61 8/11/1995|B 4 26.85 7.88 3.3 19.3
7-COCO001.61 8/11/1995 M 3 27 7.96 3.85 19.3
7-COCO001.61 9/13/1995|S 0.3 24.98 8.05 6.36 22
7-COC001.61 12/11/1995|S 0.3 4.09 7.8 11.06 21.2
7-COCO001.61 3/18/1996|S 0.3 7.73 7.57 11.09 14.3
7-COCO001.61 6/20/1996 |S 0.3 29.5 8.65 10.31 11.8
7-COCO001.61 9/19/1996|S 0.3 22.97 7.63 6.4 13.2
7-COCO001.61 12/12/1996 |S 0.3 6.61 7.75 11.73 12.2
7-COCO001.61 3/10/1997|S 0.3 9.74 8.29 12.37 9.9
7-COCO001.61 6/5/1997|S 0.3 20.56 7.66 8.32 12.9
7-COCO001.61 7/28/1997|S 0.3 28.53 7.72 6.62 15.2
7-COCO001.61 9/16/1997|S 0.3 26.33 7.82 7.42 17
7-COCO001.61 11/17/1997|S 0.3 10.03 8.05 8.16 19.1
7-COCO001.61 1/13/1998|S 0.3 7.83 8 8.52 20
7-COCO001.61 3/11/1998|S 0.3 8.29 8.38 11.69 13.2
7-COCO001.61 5/14/1998|S 0.3 15.98 7.57 6.85 104
7-COCO001.61 7/13/1998|S 0.3 27.2 8.26 6.83 12.2
7-COCO001.61 8/24/1998|S 1 28.4 8.07 8.28 16.3
7-COCO001.61 9/8/1998 | M 1 27.02 7.9 7.28 18.8
7-COCO001.61 9/8/1998|B 2 27.02 7.86 7.35 18.8
7-COCO001.61 9/8/1998|S 0.3 27.01 7.93 7.23 18.8
7-COCO001.61 9/15/1998|S 0.3 26.08 8.15 8.33 15.6
7-COCO001.61 9/21/1998|B 2.7 25.85 7.62 3.11 16.7
7-COCO001.61 9/21/1998|M 2 25.87 7.79 4.12 16.6
7-COCO001.61 9/21/1998|M 1 26.06 8.09 6.2 16.6
7-COCO001.61 9/21/1998|S 0.3 26.61 8.17 7.53 16.4
7-COCO001.61 10/8/1998|S 2.9 20.94 7.87 6.17 17.3
7-COCO001.61 10/8/1998|M 1 21.12 8.09 7.47 17.9
7-COCO001.61 10/8/1998|S 0.3 21.12 8.09 7.47 17.9
7-COCO001.61 10/8/1998|B 2 21.03 8.06 7.37 17.8
7-COCO001.61 10/22/1998 |B 1.7 17.73 7.64 6.77 20.5
7-COCO001.61 10/22/1998 |M 1 17.76 7.7 6.61 20.5
7-COC001.61 10/22/1998|S 0.3 17.74 7.71 6.65 20.5
7-COCO001.61 11/5/1998|B 2.1 13.41 7.68 7.25 21.8
7-COC001.61 11/5/1998|S 0.3 13.41 7.7 7.22 21.8
7-COCO001.61 11/5/1998|M 1 13.41 7.7 7.25 21.8
7-COCO001.61 11/16/1998|S 0.3 12.2 8.02 10.34 19
7-COCO001.61 11/19/1998 |B 2.7 12.44 8.05 11.55 17.6
7-COCO001.61 11/19/1998|S 0.3 12.54 8.28 12 17.5
7-COCO001.61 11/19/1998|M 1 12.34 8.27 11.74 17.5
7-COC001.61 11/19/1998 |M 2 12.43 8.2 11.37 17.5
7-COC001.61 1/13/1999|S 0.3 3.96 7.58 14.01 21.5
7-COC001.61 3/15/1999|S 0.3 5.22 7.7 104 22.1
7-COC001.61 5/10/1999|S 0.3 22.35 8.02 9.4 16
7-COC001.61 5/10/1999 B 14 22 8.02 9.34 16
7-COC001.61 5/10/1999|S 1 22.2 8.02 8.9 16
7-COC001.61 5/12/1999|S 0.3 22.41 8.42 9.7 16.8
7-COC001.61 5/24/1999|S 1 22.98 7.92 6.78 18
7-COC001.61 5/24/1999 |B 14 22.96 7.81 6.63 18
7-COC001.61 5/24/1999|S 0.3 22.98 7.92 6.75 18
7-COC001.61 6/7/1999(S 0.3 26.82 8.54 8.69 16.5
7-COC001.61 6/7/1999(S 1 25.73 8.55 8.09 16.7




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity
7-COCO001.61 6/21/1999 B 15 22.01 8.36 8.61 17.1
7-COCO001.61 6/21/1999|S 0.3 22.03 8.39 8.57 17.1
7-COCO001.61 6/21/1999|S 1 22.03 8.37 8.51 17.1
7-COC001.61 7/1/1999(S 1 27.2 8.2 6.7 20
7-COCO001.61 7/1/1999(S 0.3 27.6 8.25 7.5 19.6
7-COCO001.61 7/13/1999|S 0.3 25.41 8.13 5.34 17.3
7-COCO001.61 7/22/1999|B 14 27.95 8.19 4.36 17.7
7-COC001.61 7/22/1999|S 0.3 28.22 8.54 8.27 17.3
7-COCO001.61 7/22/1999|S 1 28.07 8.35 6.01 17.5
7-COCO001.61 8/4/1999|S 0.3 29.96 8.51 9.31 17.8
7-COCO001.61 8/4/1999|S 1 29.94 8.49 9.22 17.9
7-COC001.61 8/19/1999|S 0.3 28.98 8.39 7.53 24
7-COCO001.61 8/19/1999|S 1 28.95 8.37 7.5 24
7-COCO001.61 9/2/1999|S 0.3 21.51 8.23 8.37 21.4
7-COC001.61 9/2/1999(S 1 21.5 8.22 8.35 21.4
7-COCO001.61 9/14/1999|S 0.3 25.52 7.99 8.04 17.7
7-COCO001.61 9/29/1999|S 0.3 23.43 7.98 7.49 22.8
7-COCO001.61 9/29/1999|S 1 23.01 7.92 7.12 23.1
7-COCO001.61 9/29/1999 B 1.7 22.83 7.85 6.74 23.4
7-COCO001.61 10/6/1999|S 0.3 20.43 8.06 7.96 20
7-COCO001.61 10/6/1999|S 1 20.17 8.06 7.89 20.7
7-COCO001.61 10/21/1999|S 0.3 17.04 7.7 8.17 17.5
7-COCO001.61 10/21/1999 |B 11 17.11 7.69 7.93 17.5
7-COCO001.61 11/8/1999|S 0.3 13.66 7.95 7.06 19.5
7-COCO001.61 1/24/2000|S 0.3 1.28 7.87 11.74 19.8
7-COCO001.61 3/16/2000|S 0.3 12.61 8.16 10.28 17.1
7-COCO001.61 5/18/2000|S 0.3 25.06 8.21 8.25 8.2 13.2
7-COCO001.61 5/23/2000|S 0.3 21.55 8.16 8.28 14.01
7-COCO001.61 5/23/2000|S 1 21.54 8.15 8.24 14.01
7-COCO001.61 6/14/2000|S 0.3 25.75 8.01 6.07 14
7-COCO001.61 6/14/2000|S 1 25.69 7.98 4.46 14
7-COCO001.61 6/14/2000 M 25 25.34 7.83 3.66 141
7-COCO001.61 6/14/2000 M 2 25.52 7.86 4.78 141
7-COCO001.61 7/6/2000(S 0.3 29.91 8.29 7.44 13.8
7-COCO001.61 7/6/2000|B 1 28.89 8.22 6.16 14
7-COCO001.61 7/12/2000|S 0.3 27.9 8.45 7.65 8.2 1451
7-COCO001.61 8/1/2000(B 1 28.58 8.54 9.62 13
7-COCO001.61 8/1/2000(S 0.3 28.8 8.57 10.15 13
7-COCO001.61 9/5/2000(S 0.3 25.56 7.51 3.83 14.3
7-COCO001.61 9/5/2000(B 1 25.6 7.5 3.83 14.2
7-COCO001.61 9/7/2000(S 0.3 23.47 7.57 7.14 14.4
7-COCO001.61 10/26/2000|S 0.3 18.76 7.99 8.15 16.2
7-COCO001.61 10/26/2000 |B 1 18.36 7.99 8.15 16.2
7-COC001.61 11/7/2000|S 0.3 13.61 8.14 9.77 16.42
7-COCO001.61 1/3/2001|S 0.3 1.05 7.9 12.21 20.5
7-COC001.61 3/7/2001|S 0.3 5.22 7.95 10.81 17.02
7-COCO001.61 5/15/2001|S 0.3 21.5 7.77 6.6 15.6
7-COCO001.61 7/17/2001|S 0.3 28.42 8.14 8.19 15.86
7-COCO001.61 9/24/2001|S 0.3 24.98 7.79 8.51 17.74
7-COCO001.61 11/19/2001|S 0.3 13.57 7.88 9.15 19.6
7-COCO001.61 1/15/2002|S 0.3 5.55 7.51 11.81 20.8
7-COC001.61 4/1/2002|S 0.3 13.8 8.06 8.58 19.61
7-COC001.61 5/1/2002|S 0.3 20.31 8.1 9.79 18.52
7-COC001.61 8/28/2002|S 0.3 26.41 7.37 4.5 19.23
7-COC001.61 10/28/2002|S 0.3 15.96 7.49 7.86 21.68
7-COC001.61 2/5/2003|S 0.3 3.64 7.89 13.79 15.93
7-COC001.61 4/29/2003|S 0.3 19.64 7.96 9.79 10.9
7-COC001.61 6/11/2003|S 0.3 25.29 8.29 9.16 11.97
7-COC001.61 8/4/2003|S 0.3 28.55 8.11 7.52 12.55
7-COC001.61 10/6/2003|S 0.3 19.7 7.85 7.54 12.65
7-COC001.61 12/15/2003|S 0.3 6.3 8.44 12.7 11.8
7-COC001.61 3/11/2004|S 0.3 7.99 8 11.51 12.22
7-COC001.61 4/27/2004|S 0.3 19.55 8.58 10.26 11.3




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity
7-COCO001.61 6/8/2004|S 0.3 27.75 8.02 8.1 11.95
7-COCO001.61 6/24/2004|S 0.3 26.54 8.42 7.15 12.58
7-COCO001.61 7/8/2004|S 0.3 28.81 8.14 5.83 13.08
7-COC001.61 7/28/2004|S 0.3 27.63 7.98 7.66 12.14
7-COCO001.61 8/16/2004|S 0.3 24.93 7.77 5.2 13.08
7-COCO001.61 9/20/2004|S 0.3 21.63 7.96 8.18 13.83
7-COCO001.61 9/27/2004|S 0.3 23.93 8.45 8.56 13.2
7-COC001.61 10/20/2004 |S 0.3 16.97 8.07 8.24 11.39
7-COCO001.61 11/18/2004|S 0.3 10.74 8.32 12.82 11.71
7-COCO001.61 11/29/2004|S 0.3 11.14 8.61 11.6 12.6
7-COCO001.61 1/31/2005|S 0.3 0.49 8.24 13.41 10.87
7-COC001.61 3/30/2005|S 0.3 13.56 8.27 12.69 11.14
7-COCO001.61 5/9/2005|S 0.3 16.88 8.31 10.8 9.83
7-COCO001.61 5/23/2005|S 0.3 21.25 8.46 6.5 10.77
7-COC001.61 6/9/2005|S 0.3 27.02 7.69 6.38 10.58
7-COCO001.61 6/28/2005|S 0.3 29.51 8.31 7.13 11.9
7-COCO001.61 7/18/2005|S 0.3 30.83 8.16 6.7 12.79
7-COCO001.61 8/8/2005|S 0.3 31.16 8.54 9.36 13.96
7-COCO001.61 9/13/2005|S 0.3 27.44 8.04 6.37 16.74
7-COCO001.61 9/13/2005|S 0.3 27.44 8.04 6.37 16.74
7-COCO001.61 10/25/2005|S 0.3 16.26 7.74 7.75 17.57
7-COCO001.61 11/8/2005|S 0.3 16.22 8.05 8.75 16.23
7-COCO001.61 11/16/2005|S 0.3 15.65 8.23 9.78 17.55
7-COCO001.61 2/2/2006 (S 0.3 6.84 8.31 12.13 13.72
7-COCO001.61 5/23/2006 |S 0.3 21.2 8 7.7 14.9
7-COCO001.61 5/30/2006 |S 0.3 26.3 8 7.6 15.3
7-COCO001.61 6/28/2006 |S 0.3 27.7 8.1 6.4 15.2
7-COCO001.61 7/20/2006 |S 0.3 31.3 8.3 7 154
7-COCO001.61 7/26/2006|S 0.3 28.7 8.2 7.6 15.3
7-COCO001.61 8/28/2006 |S 0.3 29.7 8.2 7 16
7-COCO001.61 8/30/2006 |S 0.3 29.1 8.2 6.9 18.6
7-COCO001.61 9/14/2006|S 0.3 23.2 7.3 4.2 17.6
7-COCO001.61 10/25/2006 |S 0.3 13.8 7.7 8.9 16.9
7-COCO001.61 11/20/2006 |S 0.3 125 7.9 10.3 16.6
7-COCO001.61 11/27/2006 |S 0.3 104 8.1 11.8 11.2
7-COCO001.61 2/22/2007|S 0.3 5.4 7.6 14 13.1
7-COCO001.61 4/9/2007 |S 0.3 124 8.4 10.8 12.6
7-COCO001.61 6/5/2007|S 0.3 25.3 8.1 8.7 13
7-COCO001.61 8/23/2007|S 0.3 26.7 7.9 7.2 16.6
7-COCO001.61 10/30/2007 |S 0.3 17.1 7.5 7.8 19
7-COCO001.61 12/20/2007 |S 0.3 6.7 8.2 11.1 20.1
7-COCO001.61 2/27/2008|S 0.3 7.1 8.2 5.3 16.8
7-COCO001.61 2/29/2008|S 0.3 6.3 7.3 11.7 16.1
7-COC001.61 4/23/2008|S 0.3 17.7 8.3 8.6 12
7-COCO001.61 6/23/2008|S 0.3 26.6 8.1 6.9 11.8
7-COC001.61 8/6/2008|S 0.3 29.3 8.2 5.1 14
7-COCO001.61 10/9/2008|S 0.3 20.7 8 7.1 17.4
7-COCO001.61 12/17/2008|S 0.3 7.3 8.1 11.4 18.8
7-COCO001.61 1/8/2009 |S 0.3 5.8 7.9 10.7 18.2
7-COCO001.61 3/19/2009 |S 0.3 9.1 8 11.1 16.5
7-COCO001.61 5/14/2009|S 0.3 20.5 8.4 8.7 12.7
7-COC001.61 7/16/2009|S 0.3 27.7 8.5 8.5 14.9
7-COC001.61 9/10/2009|S 0.3 23.4 7.4 5.1 15.5
7-COC001.61 11/23/2009 |S 0.3 13.2 7.7 9.1 15.3
7-COC001.61 2/22/2010|S 0.3 6.2 7.5 125 11.6
7-COC001.61 4/5/2010|S 0.3 17.1 8.2 11 10.6
7-COC001.61 6/3/2010(S 0.3 28.3 8.1 11.2 11.9
7-COC001.61 8/31/2010|S 0.3 29.2 7.9 6.8 15.8
7-COC001.61 10/12/2010|S 0.3 20.7 7.7 8.3 18.1
7-COC001.61 12/14/2010|S 0.3 3.3 7.5 11.9 18.7
7-COC001.61 2/10/2011|S 0.3 3.7 7.7 12.4 16
7-COC001.61 4/11/2011|S 0.3 14.3 8.4 10.9 11.3
7-COC001.61 6/27/2011|S 0.3 27.5 8.2 6.6 10.5




Station ID Collection Date |Depth Desc |Depth |Temp Celcius |Field Ph |Do Probe |Do Winkler |Fdt Do Optical |Salinity
7-COC001.61 8/22/2011|S 0.3 27.8 8.1 7 14.9
7-COC001.61 10/24/2011|S 0.3 17.8 8.2 10 11.8
7-COC001.61 12/19/2011|S 0.3 7.69 8.46 12.92 10.46
7-COC001.61 1/17/2012|S 0.3 5.26 8.39 13.54 11.44
7-COC001.61 3/12/2012|S 0.3 10.63 8.37 11.82 10.95
7-COC001.61 5/29/2012|S 0.3 28.4 8.21 8.19 15.48
7-COC001.61 7/11/2012|S 0.3 29.71 8.2 5.86 15.41
7-COC001.61 9/10/2012|S 0.3 26.3 7.3 5.85 18.7
7-COC001.61 11/7/2012|S 0.3 11.7 7.67 9.32 18.92
7-COC001.61 1/16/2013|S 0.3 7.51 8.07 11.13 17
7-COC001.61 3/13/2013|S 0.3 7.74 8.21 10.79 12.12
7-COC001.61 5/2/2013|S 0.3 16.64 7.95 7.63 14.44
7-COC001.61 7/2/2013|S 0.3 27.21 7.6 5.7 15.22
7-COC001.61 9/19/2013|S 0.3 22.1 7.38 4.76 175
7-COC001.61 11/13/2013|S 0.3 9.71 8.17 9.79 175
7-COC001.61 2/12/2014|S 0.3 1.71 7.83 12.1 18.18
7-COC001.61 4/16/2014|S 0.3 14.57 8.29 8.25 13.89
7-COC001.61 6/24/2014|S 0.3 28.11 8.14 7.47 12.66
7-COC001.61 8/21/2014|S 0.3 27.91 8.01 6.22 14.44
7-COC001.61 10/8/2014|S 0.3 20.59 7.62 7.28 16.36
7-COC001.61 12/15/2014|S 0.3 6.93 7.59 11.76 18
7-COC001.61 1/22/2015|S 0.3 3.8 7.8 11.03 16.48
7-COC001.61 3/26/2015|S 0.3 9.82 7.98 10.32 16.01
7-COC001.61 5/26/2015|S 0.3 24.1 7.91 7.1 14.21
7-COC001.61 7/22/2015|S 0.3 29.16 8.14 5.92 15.13
7-COC001.61 9/22/2015|S 0.3 24 7.78 5.35 17.29
7-COC001.61 11/18/2015|S 0.3 13.84 7.59 7.22 18.59
90th Percentile 28.5 8.4

10th Percentile 6.5 7.6

Average 16.0
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1976 VIMS Model for Cockrell Creek
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Menhaden Industries Permit Rexssuance - Cockre11 Creek Haste?oad

SUBJECT: Allocation - Northumberland’ County

Ll

Td: . Filte - Kilmarnock Ofﬁce ll .
FROM: ' G. -T.Yage'l

DATE: August 15, 1979 . , : S v/

COPIES: L. S, McBride, L. G. Lawson, A, J Anthony, J. R. Bel] F. K. 'Cﬂnnihgha;
Dale F. Jones, Burton R. Tuxford ' - '

]
l

In anticipation of this division's responsibilities for the reissuance of permits
for two menhaden industries in Northumberland County, the issue of wasteload
allocation for (CBODs5 has been under consideration for more than a year. The dead-
line date for the reissuvance is January 1980, No attempt will be made to inclyde
in this memorandum a sumnary of all of the items brought forth in many gonferences
with VIMS, the permittee consultants, and other staff members. That informaticn
can be fovnd in bur regional office file. The purpose of this memarandum is to

- set forth conclusions reached during a conference with personnel of BAT, BWCM, BE,
and TRO-DSP on August 7, 1979 at 10:30 a.m. Personnel involved are 11sted be]ow :

A. J. Anthony ~ BAT
J. R. Beli - . BAT .
Dale F. Jones - - BHCH
" Burton R. Tuxford -~ BWCH
Anne Field - - BE’

G. T. Yage! - TRO-DSP

1. VIMS model of Cockrell Creek has been verified and will be utilized ,
as the basis for wasteload allocation of the total loading from these
menhaden industries during the drafting of limitations for reissued
permits. .

2. In accordance with the YIMS model, 5,000 pounds per day of carbonaceous
BOD is the total limit allowable for all discharges into Cockrell
treek in order that 5.0 m/1 of DO will be maintained in the upper
tayer of that receiving stream. 100 pounds per day of that total

k\wil] be reserved for the Reedville Sanitary District sewage treatment
facilities in order that growth may be allcwed, leaving the indus-
tries with 4,900 pounds per day. .

"3. The 4,900 pounds total Toading is considered:a daily average and not
a daily maximum.

4. The upper layer of Cockrell Creek, as identified in the VIMS model
will be used to determine wasteIOad atlocation which is agreed to by
BWCM.
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Cockrell Creek Wastload Allocation . :
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5. Suspended Solxds loading will be reduced in the reissued pennlts
by the same proportion as the C80Dsg.

6. .Net loading methodo]ogy used in the past for calcu]at1ng dain
toading from each industry will be deleted.

7. Alteration of the water quality standards now applicable to
Cockrell Creek can only be accomplished in accordance with
Section.35.1550 appearing in.the Federal. Regjster/Vo1ume 44
No.101/Wednesday, May 23, 1979. It was.Anne Field's opinion
that relaxation of existing standards'cou1d be accomplished
only if economic data, provided by each industry, demonstrated
that compliance with wasteload allocations planned would
necessitate termination of the operatiorsof these industries.

8., After considering all alternatives faor allocation methodotogy,
it was decided that productivity capability of each industry
would be used as the basis for determining the percentage of
allowable loading of waste to be allocated to each indystry
during the drafting of permit limits for permit reissuvance.
TRO-DSP personnel will confer with the management of each in-
dustry on Auvgust 20, 1979 for the purpose of explaining the
allocation mzthodology agreed upon in securing production
capacity data.

In response to F. XK. Cunningham and G. T. Yagel's memorandum

to Dale Jones, dated August &, 1979, comments from Dale Phillips
regarding the approach planned for wasteload allocation and the
use of the VIMS model are expected prior to Avqust 20, 1979.

[{e]
.

The writeriis eniicipating +hat at least one of thes# industries may be
requesting ‘@ hearing before the Bdard after they receive notice of the
allocation offered them, for the purpose of contesting our decision in
accordance with the provisions-of Regulation #6 end the current NPDES Permit
Issuance Manual. During that hearing, economic data may be provided by each
or both of these industries. That data probably should include doliar value
of the final product exported from each of these plants to their markets,
other socio-economic factors, which only the industries can provide, number
of employees affected by possibie termination of production, and production
data for the 1973-1974 seasons as compared to that data available for the
1977-1978 producticn Seasons.

/bj}
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IX. Mathkmatical Water Quality Study of Great. - ;
Wicomico River and Cockrell Creek . .

0 1 . : ‘
.8 t ' v
'

by . . '

"P. V. Hyer _ ' o " .
J. Jacobson ' o ‘ o
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PREPARED UNDER
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THE VIRGINIA STATE WATER CONTROL BOARD AND
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Project Officers:
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virginia Institute of Marine Science
Gloucester Point, Virginia 23062

William J. Hargis, Jr.
Director -

September 1976
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ITI. Pescription of Study Area v

The drainage area of the Great Wicomico River takes
in a porhion of Northumberland County (see figure 1). This
region is rurél, with about half the land area covered by . ;
forest. .Férming,'commercial fishing and fish processing are
the financial mginstays for tﬁe afea. ~
-Mean dailyrminimum.temperaturaS'are appro#imatelydthirty
'degree§ and sixty-nine degrees Fahrenheitf(minus one and’
twenty-one degrees Celsius) for January-and.July,'respectivéiy.
,The corresponding mean daily maximum temperaturéé are foity*
eight degrees and eighty—éight degrees Fahrenheit respecéi&ély
fning and thirty-one degrees Celsius). ?recipitation in the
drainage basin exceeds forty-sik inches (117 cm) per year.
Autumn is drier than the rest of the year. Precipitation in
the summer tends to occur as brief, Heavy thunderéhowefs, fathef
‘tﬁaﬁ as the more prolonge@ storms that occur throughout tﬁe rest
of the Qear. | o
The ‘Creat Wicomico Rivgr empties dlrecﬁlg into Chesapgake
Bay. The land area of the drainage basin is only 70.6 'square
miles (182.8 kmz},—resulting in relativély little freshwater
inflow to the river. Tidal action is also weak, with ﬁhe tidal
current amplitude being on the order of 0.5 ft/sec (15 cm/seé)
or. less. Since the stream is short, there is very little time

lag in the upstream propagaticon of the tidal wave.



Cockrell Creek is a tributary-to the Great WicomLco..

. The creek emptles 1nto the rlver close to’ the rlver mouth. - .

.The creek has characterlstlcs 51m11ar to the river; small

wg}dralnage area (4. 6 square mlles' or 1. 9 kxm? ) weak tldal' '
l.actlon and low freshwater 1nput. Two flsh process;ng plants
as well as ‘the town of Reedv1lle are located on Cockrell
 :.Creek. During t@e semmer, the'tyo.plenesfintroduce a total of | I
about 5000 1b/dey (iBOQ kg/day) of fivérday'cerbonecequs BOD | |
" and about‘gop_lb/dey (410 kg/day) of orgaﬂiﬁ,mitrogén and’

L3

ammonia (as N). , - S Lo REE
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
PIEDMONT REGIONAL OFFICE
Molly Joseph Ward 4949-A Cox Road, Glen Allen, Virginia 23060 David K. Paylor
Secretary of Natural Resources (804) 527-5020 Fax (804) 527-5106 Director

www.deg.virginia.gov Michael P. Murphy

Regional Director

September 29, 2015

Bill Purcell
Environmental Manager
Omega Protein, Inc.
610 Menhaden Road
Reedville, VA 22539

RE: VPDES Permit No. VA0003867
Omega Protein, Inc. FY15 Inspection Report

Dear Mr. Purcell:

Enclosed is your copy of the report for the inspection conducted at the above referenced facility
on August 27, 2015. Please review the comments and general recommendations on page five
of the technical inspection report and the pH analysis comments on page 3 of the lab inspection
report. The comments and general recommendations referenced herein are reminders,
requests, or suggestions which do not require a written response.

I would like to thank you for the time and courtesy extended to me during the inspection.
Should you have any questions about the report, please do not hesitate to contact me at 804-
527-5129 or via email at Bradford.ricks@deq.virginia.gov.

Sincerely,

Brad Ricks
Multimedia Compliance Inspector

This letter is not intended as a case decision under the Virginia Administrative Process Act, Va. Code §
2.2-4000 et seq. (APA).



Virginia Department of Environmental Quality

WASTEWATER FACILITY INSPECTION REPORT

FACILITY NAME: INSPECTION DATE: 8/27/15
O Protein, Inc. . —
mega Protein, Inc INSPECTOR Brad Ricks 47,
PERMIT No.: VA0003867 REPORT DATE: 9/16/2015
TYPE OF B _ TIME OF INSPECTION: | 10:00 16:00
FACILITY: [ Municipal v Small Minor Arrival Departure
v |ndustrial
TOTAL TIME SPENT 20 hours
[ Federa
PHOTOGRAPHS. v Yes ~ No UNANNOUNCED INSPECTION? [~ Yes W No

REVIEWED BY / Date:

cheather QN Deihlas. o051

PRESENT DURING INSPECTION: LauraGalli (DEQ), Bill Purcell (Omega), Burton Thrift (Omega)

TECHNICAL INSPECTION

1. Hasthere been any new construction?

Comments: Class|II required only for lagoon treatment which is not in operation.

e If so, were plans and specifications approved? LlYes W No
Comments:
2. Isthe Operations and Maintenance Manual approved and up-to-date? ¥ Yes I No
Comments. See Notes and Comments section below.
3. Arethe Permit and/or Operation and Maintenance Manual specified licensed operator ~Yes I No
being met? N/A

4. Arethe Permit and/or Operation and Maintenance Manual specified operator staffing ¥ Yes I No
reguirements being met?
Comments: Mr. Thrift on daily operations with Mr. Purcell as backup.

Comments: Not required and not applicable. In the event of a power outage, process
water is not generated.

5. Isthere an established and adequate program for training personnel? ¥ Yes I No
Comments: Air stripper equipment training conducted for 10 employees on 3/30/15.

6. Are preventive maintenance task schedules being met? ¥ Yes I No
Comments: Documented in daily logs.

7. Doesthe plant experience any organic or hydraulic overloading? ~ Yes [ No
Comments: None reported since last ingpection.

8. Hasthere been any bypassing or overflows since the last inspection? ~ Yes [ No
Comments: None reported since last inspection.

9. Isthe standby generator (including power transfer switch) operational and exercised ~Yes I No

regularly? N/A

10. Isthe plant alarm system operational and tested regularly? ~Yes I No
Comments: Not required and not applicable.

N/A

DEQ form: 06-2011




VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0003867

TECHNICAL INSPECTION

11. Issludge disposed of in accordance with the approved sludge management plan? ~Yes I No
Comments: Not applicable as waste dudge is not generated.

N/A
12. |s septage received? ~Yes I No
o If 50, is septage loading controlled, and are appropriate records maintained? N/A

Comments: Not received.

13. Are all plant records (operational logs, equipment maintenance, industrial waste ¥ Yes I No
contributors, sampling and testing) available for review and are records adequate?
Comments: Operational logs reviewed and adequate.

14. Which of the following records does the plant maintain?
Iv Operational logs v Instrument maintenance & calibration

v Mechanical equipment maintenance | Industrial Waste Contribution (Municipal facilities)
Comments: No external industria contributors.

15. What does the operational log contain?
v Visual observations ¥ Flow Measurement [~ Laboratory results |+ Process adjustments

[ Control calculations [+ Other (specify) | Field parameters - pH and Dissolved Oxygen
Comments:

16. What do the mechanical equipment records contain?
[ Ashbuilt plans and specs I Manufacturers instructions [ Lubrication schedules

[~ Spare parts inventory [ Equipment/parts suppliers

[ Other (specify) |
Comments: Not Reviewed

17. What do the industrial waste contribution records contain (Municipal only)?
[ Waste characteristics [ Impact onplant [ Locations and discharge types

[ Other (specify) |
Comments: Not Applicable

18. Which of the following records are kept at the plant and available to personnel ?
v Equipment maintenance records Iv Operational log [ Industrial contributor records

¥ Instrumentation records ¥ Sampling and testing records
Comments.

19. List records not normally available to plant personnel and their location:
Comments. All records are available on site.

20. Are the records maintained for the required time period (three or five years)? ¥ Yes I No
Comments:

DEQ form: 06-2011 2



VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0003867

INSPECTION OVERVIEW AND CONDITION OF TREATMENT UNITS

Evaporative condensate is treated by ammonia stripping with pH adjustment prior to discharge. All
treatment equipment appeared to be in good working order.

Wastewater lagoons are no longer in use and facility personnel stated the lagoon outfall is sealed to prevent
discharge. Though lagoons retain water in them, freeboard is sufficient to prevent a surface discharge and
lagoon groundwater is monitored in accordance with the Groundwater Monitoring Plan. DEQ has not
received notice of intended lagoon closure and/or alagoon closure plan. If the lagoon will be permanently
closed, alagoon closure plan should be submitted for review and approval in accordance with permit
condition 1.B.9. The DAF and UV treatment systems have been disconnected and are not currently in use.

Discharge flow is measured by atotalizing flow meter and recorded daily in the log book.

DEQ form: 06-2011 3



VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0003867

EFFLUENT FIELD DATA:

Flow | MGD

Dissolved Oxygen

mg/L

TRC (Contact Tank) mg/L

pH

SuU.

Temperature

L

TRC (Final Effluent) mg/L

Was a Sampling Inspection conducted?

[ Yes (see Sampling Inspection Report) ¥ No

CONDITION OF OUTFALL AND EFFLUENT CHARACTERISTICS—Outfall 002:

1. Typeof outfal:

[ Turbid effluent

5. Receiving stream:
Comments:

[~ Shore based ™ Submerged

3. Final Effluent (evidence of following problems):
[ Visible foam

v No observed problems

v Yes [ No

Diffuser?

v Yes [ No

2. Aretheoutfall and supporting structures in good condition?

[ Sludge bar

[ Unusual color

[ Grease

[ QOil sheen

[ Yes I+ No

4. Isthereavisible effluent plume in the receiving stream?

[ Indication of problems (explain below)

CONDITION OF OUTFALL AND EFFLUENT CHARACTERISTICS—Outfall 995:

6. Typeof outfal:

[~ Turbid effluent

10. Receiving stream:
Comments:

v Shorebased | Submerged

8. Fina Effluent (evidence of following problems):
[ Visible foam

v No observed problems

[ Yes I+ No

Diffuser?

v Yes [ No

7. Aretheoutfall and supporting structures in good condition?

[ Sludge bar

[~ Unusual color

[ Grease

[~ Oil sheen

[ Yes I+ No

9. lIsthereavisble effluent plumein the receiving stream?

[ Indication of problems (explain below)

REQUEST for ACTION:

None

DEQ form: 06-2011




VA DEQ Wastewater Facility Inspection Report

| Permit# | VA0003867

NOTESand COMMENTS:

Permit Special Condition comments:

Part I.LA.1.b: Itisnoted that Outfall 002 is a subsurface diffuser; therefore, it is not possible to obtain
samples directly from the outfall location. Samples are collected roughly 100 yards upstream of this outfall
and are entirely representative of the final effluent.

Part 1.B.5: The permit requires arevised Operation and Maintenance (O& M) Manual to be submitted for
approval within 90 days of the 4/27/2015 permit modification. Review of DEQ records indicates that this
manual was not received by the time of inspection. Mr. Purcell provided email records which demonstrate
that the manual was sent electronically on May 8, 2015; however, due to the large file size, the message
was not received by DEQ. Mr. Purcell stated that Omega did not receive email notification that the
message was not delivered to its intended recipients. DEQ-PRO received the manual by mail on
9/15/2015. Completeness review is being conducted separately from this inspection.

Photographs:

1. Outfall 995

2. Outfall 002
DEQ form: 06-2011 5



VA DEQ Wastewater Facility Inspection Report
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DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION

LABORATORY INSPECTION REPORT
11/2014

PERMIT #: INSPECTION DATE: PREVIOUS INSP. DATE: PREVIOUS EVALUATION: TIME SPENT:
VA0003867 8/27/2015 11/5/2009 Deficiencies 20 hours w/
VAN020037 travel & report
NAME/ADDRESS OF FACILITY: FACILITY CLASS: FACILITY TYPE: UNANNOUNCED
() MAJOR () MUNICIPAL INSPECTION?
Omega Protein, Inc. () YES
PO Box 175 (x) MINOR (x) INDUSTRIAL (x) NO
() YES
() VPA (x) NO
INSPECTOR(S): REVIEWER(S): PRESENT AT INSPECTION:
) By | J <t b o Laura Galli (DEQ), Bill Purcell (Omega), Burton
2=, N Deihdas,
Brad Ricks . Geather Q. Deihle ; Thrift (Omega)
9/25/15
LABORATORY EVALUATION DEFICIENCIES?
Yes No
LABORATORY RECORDS X
GENERAL SAMPLING AND ANALYSIS X
pH PROCEDURE X
TEMPERATURE PROCEDURES X
OTHER
VELAP CERTIFICATION (on site Environmental Laboratory) Yes No
Does the laboratory have VELAP certification (interim or final)? X
— Document the laboratory’s VELAP laboratory number:
— Document the effective date of the VELAP certification:
— Document the expiration date of the VELAP certification:
— List the certified parameters:
VELAP ACCREDITATION (Commercial Environmental Laboratory) Yes No
IS A VELAP ACCREDITED LAB USED FOR OTHER PERMIT REQUIRED ANALYSES? Yes
VELAP#, LAB NAME, ADDRESS and LIST PARAMETERS:
VELAP # LAB NAME PARAMETERS
460036 Universal Laboratories — Hampton, TP, TN, TKN, Nitrite/Nitrate, BOD5, TSS,
460187 VA Ammonia as N, O&G, Total copper
Microbac Laboratories — Marietta, Total recoverable silver
OH
IF PERMIT REQUIRED SAMPLE ANALYSIS IS PERFORMED AT ANOTHER Yes
LOCATION, ARE SHIPPING PROCEDURES ADEQUATE?

COPIES: () DEQ - RO; ( X) Owner, () Other:




PERMIT #:
VA0003867, VAN020037

LABORATORY RECORDS SECTION

LABORATORY RECORDS INCLUDE THE FOLLOWING:

X | SAMPLING DATE X ANALYSIS DATE
X | SAMPLING TIME X ANALYSIS TIME
X | SAMPLE LOCATION X TEST METHOD

CONT MONITORING CHART
INSTRUMENT CALIBRATION
INSTRUMENT MAINTENANCE
CERTIFICATE OF ANALYSIS

WRITTEN INSTRUCTIONS INCLUDE THE FOLLOWING:

SAMPLING SCHEDULES

CALCULATIONS

ANALYSIS PROCEDURES

YES NO N/A
DO ALL ANALYSTS INITIAL THEIR WORK? X
DO BENCH SHEETS (or LOG BOOK) INCLUDE ALL INFORMATION NECESSARY TO X
DETERMINE RESULTS?
IS THE DMR COMPLETE AND CORRECT? LIST MONTH(S) REVIEWED: June 2015 X
reviewed
ARE ALL MONITORING VALUES REQUIRED BY THE PERMIT REPORTED? X
DOES CHAIN OF CUSTODY DOCUMENT PROPER SAMPLE PRESERVATION WAS MET?
WHEN THE CERTIFICATE OF ANALYSIS CONTAINS FLAGGED DATA IS THE ‘FLAG’ X
REPORTED ON THE DMR?
GENERAL SAMPLING AND ANALYSIS SECTION
YES NO N/A
ARE SAMPLE LOCATIONS ACCORDING TO PERMIT REQUIREMENTS? X
ARE PERMIT REQUIRED SAMPLE COLLECTION PROCEDURES APPROPRIATE? X
ARE EFFLUENT SAMPLES REPRESENTATIVE OF THE MONITORED ACTIVITY? X
ARE PERMIT REQUIRED COMPOSITE SAMPLES FLOW PROPORTIONAL? NOTE: Equal X
volume composite aliquots are acceptable if the instantaneous flow is within + 10% of the
daily average flow during the monitoring period. Some permits specify how the composite
is to be taken (e.g., 5G/8HC).
IS COLLECTION SAMPLE EQUIPMENT ADEQUATE?
IS FLOW MEASUREMENT ACCORDING TO PERMIT REQUIREMENTS?

Page 2 of 8




DEPARTMENT OF ENVIRONMENTAL QUALITY — WATER DIVISION
LABORATORY INSPECTION REPORT SUMMARY

FACILITY NAME: Omega Protein Inc. Permit#: | VA0003867 INSPECTION | 8/27/2015
VAN020037 | DATE:
LABORATORY EVALUATION No required actions at this time

X REQUIRED CORRECTIVE ACTION(s) IDENTIFIED

SUMMARY of REQUEST FOR CORRECTIVE ACTION

Lab Records

Laboratory Records section deficiency and required action:
1. None

General Sampling and Analysis

General Sampling and Analysis section deficiency and required action:

1.

None

pH Analysis

pH deficiency and required action:

1.

pH analysis is conducted on site by the site Environmental Regulatory Coordinator, Burton Thrift. Mr. Thrift stated
that does not possess a certificate of operator competence or initial demonstration of capability to perform pH
analysis. The associated form and instructions are attached in addition to current method analysis instructions.
Please complete the initial demonstration of capability form and maintain in site files.

Sample and analysis times were not recorded in the reviewed logbook. Please be sure these are recorded, so
holding times can be verified.

In May 2012, EPA issued a final rule to approve several new or revised analytical methods for measuring regulated
pollutants in wastewater. This rule is also called the Methods Update Rule (MUR). One of the changes in this MUR
is the naming convention used for citing Standard Methods. Citing the edition of Standard Methods is no longer
applicable; now the citation must include the “date tag” in which the method was approved. Also note that the 18"
and 19" Editions of Standard Methods are no longer approved; only the 20" 21%, 22" and online editions are
approved. For field parameters, only the 21%, 22" and online Editions are approved. The current field parameter
method citations are:

Parameter SM 21 ed. SM 22" ed. or Online ed.
Dissolved Oxygen SM4500-0 G -2001 SM4500-0 G -2011
pH SM4500-H" -2000 SM4500-H" -2011
Total residual chlorine SM4500-CI G -2000 SM4500-CI G -2011
Temperature SM2550 B-2000 SM2550 B-2010

Please ensure laboratory records and benchsheets are updated to reflect the above change in citing test methods.

Temperature Analysis

Temperature deficiency and required action: None

OTHER — Comments or Observations

Page 3 of 8




The permit specifies that Outfall 002 samples are to be “taken at Outfall 002". Because this is a submerged and diffused
outfall, sample collection at the outfall is not possible. The sample collection location provides samples representative of
Outfall 002.
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This form was completed based on record review of
ANALYST: the June 2015 logbook sample provided following VPDES NO VA0003867
the inspection.

Meter: Parameter: Hydrogen lon (pH)
Method: Electrometric
3/2015

METHOD OF ANALYSIS:

21 Edition of Standard Methods (SM 21) — 4500-H" B-2000 (SM 21 pH)

* 22" Edition of Standard Methods (SM 22), or Online Editions of Standard Methods — 4500-H" B-2011 (SM 22 pH)

pH is a method-defined analyte so modifications are not allowed. [40 CFR
Part 136.6]

1) Is a certificate of operator competence or initial demonstration of capability available for each
analyst/operator performing this analysis? NOTE: Analyze 4 samples of known pH; you may use
an external source of buffers or other known standards (different lot/manufacturer than buffers
used to calibrate meter). Recovery for each of the 4 samples must be +/- 0.2 SU of the known X
concentration of the sample or within “Acceptable Range” specified by the PT provider. [SM
1020 B.1] NOTE: The same pH buffer [values] used for calibration of the instrument can
be used as LCS if from a different source or different lot.

2) IE a replicate sample is analyzed is there a written procedure for which result will be reported on
DMR (Sample or Replicate) and is this procedure being followed? [DEQ — based on EPA Good *
Laboratory Practices Standards]

3) Is a Laboratory Control Sample (LCS) tested at least annually and are results within acceptance
criteria? [SM 21 B.2 or SM 22 1020 B.3.] NOTE: LCS should be a purchased Proficiency Test
(PT) sample or a different buffer other than ones used for calibration of the meter [with a +0.2 .
SU acceptance range or within “Acceptable Range” specified by the PT provider].. NOTE: The
same pH buffer [values] used for calibration of the instrument can be used as LCS if
from a different source or different lot.

4) Is the electrode in good condition (no chloride precipitate, scratches, deterioration, etc.)? [SM %
21 pH or SM 22 pH 2.b./c. and 5.b.]

5) Is electrode storage solution in accordance with manufacturer's instructions? [SM 21 pH or SM .
22 pH 4.a. and Mfr.]

6) Is meter calibrated on at least a daily basis using three buffers all of which are at the same
temperature? [SM 21 pH or SM 22 pH 4.a.] NOTE: Start with Buffer 7 unless manufacturer’s
instructions state otherwise. [NOTE: If meter is not capable of 3 buffer calibration use 2 buffers X
bracketing the expected sample pH and then measure a 3" buffer (the measurement value
recorded must be +0.1 SU), and then reread and record value of buffer 7 to ensure £0.1 SU.]

7 After calibration, is a buffer analyzed as a check sample to verify that calibration is correct?
Verification measurement should be within +/- 0.1 SU. [SM 21 1020 B 10.c. or SM 22 1020 B X
11.c]

8) Is calibration verification measurement repeated with every 10 samples and at the end of a series
of samples? Verification measurement should be within +/- 0.1 SU. [SM 21 pH or SM 22 pH
4020 B 2.b.] NOTE: Not applicable if pH meter is calibrated before taking any measurement N/A
(e.g., if operator monitors daily pH at more than one facility and calibrates before each
measurement).

9) Do the buffer solutions appear to be free of contamination or growths? [SM 21 pH or SM 22 pH "
3.a]

10)  Are buffer solutions within the listed shelf-life or have they been prepared within the last 4 weeks?
[SM 21 pH or SM 22 pH 3.a.] X
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This form was completed based on record review of
ANALYST: the June 2015 logbook sample provided following VPDES NO VA0003867
the inspection.

Parameter: Hydrogen lon (pH)
Method: Electrometric

11) Is the cap or sleeve covering the access hole on the reference electrode removed when "
measuring pH? [Mfr.]
12) Is sample analyzed within 15 minutes of collections? [40 CFR Part 136] X
13) Is the electrode rinsed and then blotted dry between reading solutions (Disregard if a portion of .
the next sample analyzed is used as the rinsing solution.)? [SM 21 pH or SM 22 pH 4.a and 4.b]
14) Is the sample stirred gently at a constant speed during measurement? [SM 21 pH or SM 22 pH .
4.b.]
15)  Does the meter hold a steady reading after reaching equilibrium? [4.b.] *

*NOTES/ PROBLEMS: This form was completed based on record review of the June 2015 logbhook sample provided
following the inspection, therefore not all items are completed. Please be sure the proper edition of Standard Methods is
used. See page 3 of this report for further details.

#1-3: Please be sure these QA/QC items are completed. #6: Calibration verification performed with pH buffer 4. #12:
Sample collection and analysis times are not differentiated in the logbook.
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DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION

SAMPLE ANALYSIS HOLDING TIME/CONTAINER/PRESERVATION CHECK SHEET
Revised 02/2015 [40 CFR, Part 136.3, Table II]

FACILITY NAME:

Omega Protein Inc. VPDES NO VA0003867

VANO020037

DATE:

8/27/2015

HOLDING TIMES [Note: Collection period (for composites) and Sample Collection

time (end of collection pe

riod) must be recorded on the COC.]

SAMPLE CONTAINER

PRESERVATION [Note: Preservation is to occur within 15
minutes of the end of the collection period.]

PARAMETER APPROVED MET? LOGGED? ADEQ. APPROP. APPROVED MET? CHECKED?
VOLUME TYPE
Y Y N Y N Y N Y Y N
pH 15 MIN. X X X X Within 15 minutes
CHLORINE 15 MIN. Within 15 minutes
DISSOLVED 0> 15 MIN Within 15 minutes
TEMPERATURE IMMERSION X X X X N/A - Immediately
STAB.
BODs & CBODs 48 HOURS <6°C
TSS 7 DAYS <6°C X X
COD 28 DAYS <6° C+H,S04,HCI, or H3PO4
pH<2

0&G as HEM (Method 1664) 28 DAYS <6° C+H,S0, or HCI pH<2 X X
TPH - DRO and GRO DRO - NS DRO — None
(SW 846 Methods: 8015, 8260 and 8270) GRO 14 DAYS GRO - <6° C+H,S0,4 or HCI pH<2
FECAL COLIFORM/ E. coli / 8 HRS <10° C+0.008% Na,S,0;
Enterococci
AMMONIA 28 DAYS DECHLOR X X

<6° C+H,S0, pH<2t
TKN 28 DAYS DECHLOR X X

S60 C+H2804 pH<2
NITRATE or NITRITE 48 HOURS <6°C X X
NITRATE+NITRITE 28 DAYS <6° C+H,S0, pH<2 X X
TOTAL PHOS. 28 DAYS <6° C+H,S04 pH<2 X X
METALS 6 MONTHS HNO; pH<2 X X

Dissolved Metals: 0.45 um filter
immediately

PROBLEMS: Note: All chemical preservation should be noted by the Permittee on the Chain of Custody. The pH logbook does not indicate sample and analysis times, so the 15

should also be noted

minute holding time can not be verified. Please begin to record and differentiate sample collection and sample analysis times. If measurements are made in situ, this




Holding Times and Preservation References (VELAP except for Field Tests)
DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
EQUIPMENT TEMPERATURE LOG/THERMOMETER VERIFICATION CHECK SHEET

11/2014
) PERMIT VA0003867
FACILITY NAME: Omega Protein, Inc. : DATE: 8/27/2015
NO: VAN020037
ANNUAL THERMOMETER VERIFICATION
Is the NIST / NIST-Traceable Yes/No
Reference Thermometer within the
manufacturer’s expiration date or Not
recertified yearly? Ascertained
EQUIPMENT Preservation In Range? Inspector Checked & Correct DATE MARKED OFFSET INSPECT
Range Reading Logged Increment? CHECKED VALUE1 TEMP
Daily? (Correction)
No °C °C
SAMPLE 1-6°C
REFRIGERATOR
AUTO SAMPLER 1-6°C
pH METER +1°C
D.O. METER +1°C
THERMOMETER- +1°C
(EFFLUENT)
PROBLEMS:

Note: Auto sampler, thermometer and pH meters not inspected. Samples are packaged for delivery on date of collection; therefore refrigeration inspection not
required. Log book records indicate sampler temperature is checked on date of sample collection.

1 Offset Value tolerances (reference NIST 105-6): Sampling Refrigerator and Auto Sampler, pH and D.O. meters must be within £2°C (2 times tolerance value). Thermometers

measuring Outfall permit compliance must be within +1.0°C (2 times tolerance value).
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ATTACHMENT G

1998 Dilution Ratios Model — Outfall 002
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DEPARTMENT OF ENVIRONMENTAL QUALITY
' Piedmont Water Regional Office

4545~A Cox Road, Glen Allen, VA 23060-6236 ! 304/527-502
T T S e ot e e . L T e 'E

S'UEJECT: Cockre}f’s Creek Wasteload Allocations and Dilution Analysis
: : Zapata Protein (USA), Inc. Discharge (VA0003867) o

TO: Denlse Mosca ' . - |
FROM: Jon van'Soestbergen Cﬁ"\ ' S . -
DATE; September 17, 1958 | o

COPIES:  + Dale Phllilps, Curt Linderman ,

Per your request, t have reviewed the BOD wasteload allocations for the subject discharge to Cockrell's
Creek. { also construcled a CORMIX model to analyze dilution ratios at the discharge associated with ditferent
diffuser designs. Two discharges (Ampro Fisheries and Zapala Protein) previously competed for the available
assimilative capacity of the receiving stream, and previous models and analyses simulated both discharges
to allocate wasteloads. However, the Ampro discharge was terminated. The purpose of this review was to
determine if ihe BOD wasteload previously allocated to Ampro was. available in par, or in. total, to Zapata,
The CORMIX analysis of a diftuser for outfall number 002 was performed 1o determine the dilution ratio for
establishing wasteload allocations for conservative parameters. - -

] Hocati vi

. In September 1976, the Virginia Institute of Marine Sciences (VIMS) completed a mathematical water quality
study of the Great Wicomico River and Cockrell's Creek. The model determined that an average of 5,000
Ibsiday of BOD, would maintain water quality standards in the upper layer of the creek, which was the only
tayer used to determine the pollutant loading ta the creek. Of this total, 4,900 ibs/day would be aflocated 1o
Ampro (then known as Standard Products) and Zapata.

| My review of the available information leads me to conclude that the total allowable loading {o Cockrell's Creek
is 5,000 lbstday of BOD;, regardless of the point of discharge. Therefore, with the termination of the Ampro
discharge, the entire 4,900 Ibs/day previously allacated to the two discharges is available for allocation to ;

Zapata.
QRMIX Dilf Analysi

Zapata currently proposes to discharge through a total of four outfalls to Cackrell's Creek, but only outfall 002
was considered for a diffuser. The proposed discharge flow from this cutfall is 0.300 mgd. The complex
design &t the diffuser included with the permit fact sheet can not be accurately analyzed using the CORMIX
maodel. However, by simplifying the design somewhat, the expected dilution the diffuser will provide could be
estimated. In addilion to analyzing the design of this diffuser, a modified design was analyzed which affords

better ditution in the near field,

Two diffuser designs were analyzed; one which closely approximates the design included in the fact sheet
{"shart diffuser"} and one which affords better difution (long diffuser”). For each case, dilution was analyzed
refative to one-hour averages under critical conditions, which most closely approximates the way the acute

slandards are written,
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AHodipmont 9,
Cockrell's Creek Wasteload Allocations and Dilution Analysis ' . e
Page 2 .
w@gﬂ This diffuser des:gn consists of a 12-inch diameter pipe extending 35 feet

perpendicular to the east bank of the creek into water of approximately 5 foot depth. The diffuser line

© (the part with holes) starts 15 feet from the shore and extends 1o the end of the diffuser {20 feat).
There are 13 holes of 4 inch diameter in the top of the pipe, and the end is blocked such that all fiow
is directed upward through the diffuser ports (holes). A rough sketch of the diffuser is attached.

" This “short diffuser” design results in a dilution of 50:1 at the boundary of the mixing 20ne. This
dilution ratic should be used to determine both acule and chronic WLAs for the discharge. The
associated mixing zone boundary is 7.62 meters (25 feet) measured in a circle from the d|ffuser
midpoint. .

“Long Diffuser” - This diffuser consists of a 12-inch diameler pipe extending 60 feet perpendicular to
the east bank of the creek, also into water of approximately 5 foot depth. The diffuser line starts 20
faet from shore and extends to the end of the diffuser (40 feet). There are B holes of 4 inch diameter,
located such that flow will be directed in a 45 degree angie toward the water surface in the
downstream direction during ebb tide, Again, the end of the pipe is closed so that all How discharges
through the diffuser ports. A mUQh sketch of the diffuser is attached,

This "long difiuser” design results in a dilution of 100:1 at the houndary of the mixing zone. This
dilution should be used for both the acute and chronic WLAs for the discharge. The associated
mixing zone boundary is 6.10 melers (20 feel) measured in a circle from the diffuser midpoint.

The BOD, wasteload available to Zapata Protein is 4,900 [bs/day. ,

If the “short diffuser” is specified, a dilution ratio of 50:1 should be used. For the "long diffuser”, the dilution
ratio can be increased o 100:1. This shows that different diffuser designs can result in dramatically different
dilution ratios, and thus need to be laken into consideralion when establishing wasteload allocations and
permit limits. As such, it is important thal the diffuser design be specified fér a wasteload allocation based
on a given dilution ratio. It is recommended that the alternate diffuser designs be presented to the permittee
so that the advantages of each design can be considered. The designs presented should serve only as
preliminary designs. The sketches provided herewith should in no way be construed as final diffuser designs.
Aliernate designs not yet considered are also possible, and can be suhmittad by the permitice for subsequant
analysis using CORMIX. )

Pertinent documentation for the CORMIX analysis is included herewith. Should you have any questions or:
need additional information, please do not hesitate to contact me.

Attachment:

Notes and Model Runs - Zapata Carmix Diffuser Analysis - Cockrell's Creek, 09/16/1998, 24 pages

d:\modeis\zapata.men
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IX2 PREDICTION FlLE:
2222222222222222222222222222222222222222222222222222222222222222222222222-

CORNELL MIXING ZONE EXPERT SYSTEM
ystem CORMIX2: Subsystem version:
merged Multiport Diffuser Discharges CORMIX v.3.,20 September 1996
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3 DESCRIPTION

:e name/label: ZAPATA"VAO(Q03867

sign case: AFTER"SLACK"SHORT" D;FFDSER
2E NAME: cormix\sim\ZAPATAL .cx2

ne of Fortran run: 09/16/98--16:06:30

IRONMENT PARAMETERS (metric units)
unded section

= 503.00 AS = 766.57 QA =  114.95 ICHREG= 1
= 1.52 HD = 1.52; '

dal Simulation at TIME = 1.000'h : .

RIOD= 12.40 h UAmax = .300 dua/dt= .150 {m/s)/h
= .150 F = .334 USTAR = .3065E-01

»

[ = ~2.000 UWSTAR= .2158E-02
iiform density environment

'RCND= U RHOAM = 999.7000

FUSER DISCHARGE PARAMETERS {(metric units)

lffuser type: DITYPE= alternating perpendicular

ANK = LEFT DISTB = 7.65 YB1 =’ 4.60 YB2 = 10.70

J = 6.10 NOPEN = 13 SPAC = .51

J = .1G60 AQ = .008 HO = .30

szzle/port arrangement : alternating without fanning '

AMMA = 90.00 THETA = 90.00 SIGMA = .00 BETA = 90.00

) = .128 QO = .013 = .1310E-0]

HOC = 996.3187 DRHOO = ,3381E+0}1 GPO = .3317E-01

Q = _1000E+04 CUNITS= PPB

POLL = '1 : K& =  .00C00E+00 KD = ,0000E+00

JUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units)

() = ,2148E-02 m0 = ,2755E-03 jo0O = ,7123E-04 SIGNJO= 1.0

wssociated 2-4 length scales (meters) , }

Q=B = .017 1M = ‘ .16 1m = .01

.mp = 98%9%9.00 1lbp = 999%99.00 la = 998999.00 Co.

JUX VARIABLES - ENTIRE DIFFUSER (metric units)

20 = .1310E-01 MO = .1681E-02 J0 = ,4345E-03

rssociated 3-4 length scales (meters) ‘

LQ = .32 LM = .40 Lm = .27 Lb = .13
Lmp = 59939.00 Lbp = 9§98999.00

Tidal: Tu = L0797 h Lu = 3.432 Lmin = 137

ON-DIMENSIONAL PARAMETERS

FRO = 5.44 FRDO = 2.22 R = . BS

(slot) (port/nozzle)

T.OW CLASSIFICATION
222222222222222222222222222222222222222222

2 Flow class {CORMIX2) = MUB 2

2 Applicable layer depth HS = 1.52 2
022222222222222222222222222222222222222222

FAIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS



X =
D = 0
MZ = 0
T =

.1000E+D4
O . .

6000.00

CUNITS=

XMAX o=

Z2 COORDINATE SYSTEM

ORIGIN is located.at the bottom and the dlffuser mid-point:

+

PPB

'sooo.ob

7.65 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis p01nts upward.

)P = 10 display intetrvals per module

..p.-.-q..--—-—————uuu—-__——————-—-.-.-....-.-...-..-.....-....—...—_.._—-—-.—_.-.q..-—..-———_u.m__-——y..,_
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‘N MOD201: DIFFUSER DISCHARGE MODULE

-

)file definitions:

WV = Gaussian 1/e (37%) half-width,
in horlzontal plane normal to tfajectory

3H = top-hat half-width,

3

X
.00

OF MOD201:

Y

.00

- &
.30

: to complex near-field motions:

S
1.0

|"

- BQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY''

in vert1ca1 plane normal to tra;ectory

= hydrodynamlc centerllne dilution
2 = centerllpe concentratlon {(includes reactlon effects, “if any)

C

.100E+04

DIFFUSER DISCHARGE MODULE

--—-—-———.._.._———_—_—-_o--.--q.---..--c.w--o--—-.q._

BV
.01

BH
3.

05
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e . e T R e e e AR M M e e e e e e e M em e T e e e e M e e e e Y MR e e e e e

IN MOD277: UNSTABLE NEAR- FIELD ZONE OF ALTERNATING PERPENDICULAR DIFFUSER

~ause of the strong ambient current. the ‘diffuser plume of thls crossflowing

discharge gets RAPIDLY DEFLECTED.
near-field zone is formed that is VERTICALLY FULLY MIXED over the entlre
Full mixing is achieved at a downstream distance of about

layer depth.
five (5) layer depths.

ofile definitions:

BV =
BH =
S
C —

]

X
.00
.76

1.52
2.29
.05
.81
.57
.33
.10
.B6

.62

qo\a\mwxuu

top-hat
hydrodynamic averagé (bulk) dilution
average {(bulk) concentration (includes reactlon effects, if any)

layer depth (vertically mixed)

half-width, measured horizontally in

Y
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00

Z
.30
.35

.40

.44
.49
.53
.58
.62
.67
.72
.76

mulative travel time =

. OF MOD277: UNSTABLE NEAR-FIELD ZONE OF ALTERNATING PERPENDICULAR DIFFUSER
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End of NEAR-FIELD REGION (NFR) **

S
1.0
34.2
47.5
57.4
" 65.4
72.3
78.3
83.7
8g8.6
93.1
97.3
1

01

C

.100E+04
.292E+02
.210E+02
LA174E+02
.153E+02
.138E+02
.128E+02
.118E+C2
L113E+02
LI07E+02
.103E+02

secC

BV
.01
.16
.32
.47
.62
17
.92

1.07
1.22
1.37
1.52

-~ -

J

-direction

Wl W b W W

BH
.05
.05
.06
.06
.06
.06
.07
.07
.07
.08
.08
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N MOD241i: BUOYANT AMBIENT SPREADING

charge is non-bucyant or weakly buoyant. : -
herefore BUQYANT SPREADING REGIME is ABSENT. : '

OF MOD241 BUOYANT AMBIENT SPREADING " ‘ ;

...,_.__,.,......_._..--.—---—---—-.----.--—---—-——----u-- Ay e e s we oms h w omm ek M e R W MR EE e b e e R e E B M Lm A e mm e -~
- -—

N MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

rtical diffusivity (initial value) = .935E-02 m"2/s
;rizontal diffusivity (initial value) = .117E-01 m"2/s

3 passive dlffu51on plume is VERTICALLY FULLY MIXED at beglnning of reglon

pfile deflnltlons

WV = Gaussian s.d.*sqrt{pi/2) (46%) thickness, measured vertically
. = oY equal to layer depth, if fully mixed . o
H Gaussian s.d. *sqrt(pi/z) (46%) half-width,

- R

measured horizontally in Y-direction
upper plume boundary (Z-coordinate)
lower plume boundary (Z-coordinate}
 hydrodynamic centerline dilution :
centerllne concentration (includes reaction effects, if any)

P

4

punonu

L")

1me Stage 1 (not bank attached): _ oo .
X Y Z 8 c BV BH - 20 ZL

g.38 .00 1.52 S56.4 L104E4+02 1.52 3.08 1.52 .00
28.42 . .00 1.52 101.1 .988E+01 1.52 3.79'_ 1.52 .00
48.47 .00 1.52 107.7. <929E+01 1.52 4.39 1l.52 .00
68.51 .00 1.52 115.9 .863E+01  1.52 ‘4,92 ' 1.52 .00

 88.55 .00 1.52 125.6 .786E+01 1.52 5.39 1.52 - .DO
108.59 .00 1.52 136.4 .733E+4+01 1.82 5.83 1.52 .00
128.64 .00 1.52 148.3 .674E+01 1.52 6,24 1.52 .00
148.68 - - .00 1.52 lel.1l .621E+01 1.52 6.62 1.82 .00
168.72" .00  1.82 174.5 .573E+01 1.52 6.98 1.52 .00
188.76 L 00 1.52 188.5 .531E+01  1.52 o 7.32 1.52 .00
208.80 .00 1.52 202.8 493E4+01 1.52 7.65 1.52 . 0G
aulative travel time = 1437. =ec :
ime Stage 2 (bank attached}: T

X Y Z S C BV BH AN AT
208 .80 7.65 1.52 202.9 LA493E+01 1.52 15.30 1.52 .00
270.00 7.65 1.52 217.1 LAT2E+01 1.%2 . 15.73 1.52 .00
nulative travel time = 1845. sec

MIX prediction has been TERMINATED at last prediction interval.
simiting time due to TIDAL REVERSAL has been reached.

OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
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4IX2: Submerged Multiport Diffuser Discharges End of Prediction File
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X2 PREDICTION FI
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CORNELL | MIXING . ZONE EXPERT SYSTEM

ratem CORMIX2: Subsystem. version:

ierged Multipoxt Diffuser' Discharges. CORMIX v.3.20  September 1336:
"""""""""""" ""‘"'""“"""‘"""""‘“""—T*‘."-'—-r-r-“-—-*----—-——--------...-_...._...._.__‘___
DESCRIPTION o " L T
2 name/label: | ZAPATA ~VA0003867 : _

ign case: t SLACK"TIDE" SHORT DIFFUSER oy . '
3 NAME: © cormix\sim\ZAPATA2 .cx2 - -

of Portran run: + 09/16/98--16:08:28 ' .

QONMENT‘PARAMETERS (metric units)

nded section : o o o a
= 503.00 AS = 766.57 QA =+, '.00 1CHREG=‘1 Y
= 1.52 HD , = 1.52 . . : ,
2l Simulation at TIME = .000 h .
IOD= “12.40 h UAmax = .300 dUa/dt= ~.150. (m/s)/h
= .000 F = .334 USTAR = 0000E+00
= . "2.000 UWSTAR= ,2198E-02
form density 'environment ‘ ' ' . S co
CND= U RHOAM = 999.7000 . ; g S
USER DISCHARGE PARBMETERS (metrlc units) C
fuser type: DITYPE= alternating perpendicular .
K = LEFT DISTEB = 7.65 YB1 =, 4.60 YB2 = 10.70
= €.10 NOPEN = . 13 SPAC = © .81
.100 AOD . = .008 HO . = * .30
zle/port arrangement‘ alternating without fannlng .
(MB = 90.00 THETA = 90.00 SIGMA = .00 BETA = 90.00
= .128 Q0 = .013 =|.13103 01 :
W = 996.3187 DRHOO = .3381E+0Y GPO = .3317E-01
= .1000E+04 CUNITS= PPB .
LWL, = 1 KS = .0000E+00 KD = .0000E+00
VARIABLES - PER UNIT DIFFUSER LENGTH (metric units)
= .2148E-02 m0 = .2755E-03 j0 = .7123E-04 SIGNJO= 1.0
ioclataed 2- i length scales (meters) .
B = .017 1M = .16 1m = - 99999.00
) = 99999.00 1bp - 99999.00 la’ = 999%9.00
{ VARIABLES - ENTIRE DIFFUSER (metric units)
= .1310E-01 MO = .1681E-02 J0 = .4345E-03
»oc1ated 3-d length scales (meters)
= .32 LM = .40 ILm = 99999.00 Lb = 99999.00
Lmp = 99599.00 pr = 99999.00
lal: Tu = -.0797 h Lu = 3.432 Lmin = L1377
—DIMENS;ONAL PARAMETERS
J = 5.44 FRDO = 2.22 R = 99985.00
lot) (port/nozzle)

4 CLASSIFICATION
2222222222222222222222222222222222222222

Flow class (CORMIX2} = MUV 2

Applicable layer depth HS = 1.52 2
2222422222422222222222222222222222222222

rne 7ONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS



TR

.1000E+04 C(uNITS= PPB -
0 . . ' o \ , o :
‘o - ‘ o ,
0
sooo 00 XMAX =  6000.00 ! : : ST

.
¢ . . * ]

nan.un

: COORDINATE SYSTEM
RIGIN is located at the bottom and the diffuser mid-point: .

7.65 m from the LEFT bank/shore.
;~axis points downstream, Y-axis points to left, Z-axis points upward
), = 10 display intervals per module

s EE e e we wm ws m e AR s .—-—-—-—-——---——----—-—--———u—-———-——-----—--.--.—.w-.n.n.------....,......._-__

{ MODlOl, DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER)

lltlal conditions for individual jet/plume:

werage spacing between jet/plumes: 51 m
X Y z S c BV BH

.OO .00 .30 1.0 100E+04 .05 .05

DF MODlOl . DISCHARGE MODULE (SINGLF PORT AT DIPFUSER CENTER)

S N e Ak et . em Em R Em W mr Al S ML SN W oY AN ML WG S W AR M e AL AR NS AR M RS WA MR RS S M R K W AR M EE SR MR SR Em Er B b i o e W W R e e G G e e e e T
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N CORJET (MODllO) JET/PLUME NEAR-FIELD MIXING REGION

/plume-trans;tzon motion in weak crossflow.

e of flow establishment: THETAE= 90.00 SIGMAE» .00
: = - .00 XE = .00 YE = 00 ZE = © .30

1Eile deflnltlons. S
IV = Gaussian 1/e (37%) half- w;dth in vertical plane normal to trajectory

before merging: Gaussian 1/e (37%) half-width in horizontal plane

H =

' : normal to trajectory
aftexr merging: top-hat half-width in horizontal plane

parallel to diffuser line

3 = hydrodynamlc centerline dilution

> = centerline concentration (includes reaction effects, if any)
X : Y Z c c SV BE

zdlv1dual jeg/plumes before merglng '
.00 .00 .30 1.0 .1OOE+04 .05 .05
.00 .00 . .41 1.1 .877E+03 .06 .06
.00 .00 .52 1.5 .66%E+03 - .07 .07
.60 .00 .62 1.9 .526E+03 .08 .08
.00 .00 .73 2.3 .426E+03 .09 .09
.00 .00 .84 2.8 .353E+03 .10 .10
.00 .00 .94 3.4 .298E+03 .11 .11
.00, .00 1.05 3.9 L.255E+03 .12 .12
.00 .00 1.16 4.5 L_222E+03 .13 .13
.00 .00 1.27 5.1 .195E+03 .14 .14
.00 .00 1.37 5.8 L.173E+03 .15 .15

mulative travel time = 7. sec

lerging of individual jet/plumes not found in this module, but interaction
will occur in following module. Overall jet/plume interaction dimensions:
.00 .00 1.37 S.8 .173E+03 .15 3.10

) OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION
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N ' x _ YL PO D

LAYER BOUNDARI IWPINCEMENT/UPSTREAM SPREADiNG

MOD232:
tical angle of layex/boundary lmplngemEnt - 90. OO deg o o
1zonta1 angle of layer/boundary 1mplngement - 100 deg . . B .

L)

t l
| ' . . 1

charge into STAGNANT AMBIENT env1rpnment
STEADY-STATE MIXING. CONDITION IS NOT POSSIBLE. 1n this zone,;

.even though some ADDITIONAL DILUTION MAY OCCUR!
Jdso, all far-field processes will be UNSTEADY, Loy ' '
[ULATION STOPS because of stagnant amblent condltlons : ' ,

[ ' .
' Lo

P MODZBZ LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

--—---.—.-———--—.---—-————-—————-——___--..._...-.-...........
1

\d 6f NEAR-FIELD REGION. (NFR) ## : | | T

JLATION STOPS because of STAGNANT AMBIENT condltlons : ,
1. far-field processes 'will be UNSTEADY. |, _ g
' el e e - - ——— -

-n-nn*-————_nqq—————_..__-..-_—_._—————--——.—-.—.—-—---—.—-———.—

[X2: Submerged Multiport, Diffuser Digcharges End of Prediction Flle \
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{22222222222222222222222222222222222222222222222222222222222222222222222?

CORNELL MIXING ZONE EXPERT SYSTEM

sstem CORMIX2: Subsystem.varsidn:

nerged Multiport Diffuser Discharges CORMIX v.3.20 September 19596
DESCRIPTION ' ' '

» name/label: © ZAPATA"VA0003867 :

ign case: BEFORE"SLACK~SHORT"DIFFUSER

3 NAME: cormix\sim\ZAPATA3 .cx2

= of Fortran run:. 09/16/98--16:10:17

RONMENT PARAMETERS (metric units)
nded section _ . | o
766.57 QA =  114.99 - ITCHREG= 1

o= 503.00 AS =
‘ = 1.52 HD = 1.52
al Simulation at TIME = -1.000 h ‘
10D== 12.40 h UBmax = .300 dUa/dts= .150 (m/s}/h -
= .150 F ™ = .334 USTAR = .3065E-01

= 2.000 UWSTARR= .2198E-02

Form density environment
CND= U RHOAM = 999.7000

USER DISCHARGE PARAMETERS (metxic units)

fuser type: DITYPE= alternating perpendicular A :
K = LEFT DISTB = 7.65 YBL = '  4.60 ¥YB2 = 10.70
= €.10 NOPEN = 13 SPAC = . - .51 : : - .
= _  .100 AO = .008 HO = .30
zle/port arrangement: alternating without fanning - '
MA = 90.00 THETA = 90.00 SIGMA = .00 BETA = 90.00
= .128 QO = .0x3 = .1310E-01 )
0 = 996.3187 DRHOO = .3381E+01 GPO = .3317E-01
-~ .1000E+04 CUNITS= PPR
L = 1 XS = .0000E+00 KD = .0QO00E+00
. VARIABLES - PER UNIT DIFFUSER LENGTH (metric units)
= .214BE-02 - mO = .2755E-03 JjO = .7123E-04 SIGNJO= 1.0
;ociated 2-d length scales (metexs) | , ,
B o= .017 1M = .16 1Im = .01
3 = 99999.00 1lbp = 99993.00 1la = 99999.00 '
r VARIABLES - ENTIRE DIFFUSER (metric units)
= .1310E-01 MO = .1681E-02 JO = ,4345E-03
iociated 3-d length scales (meters)
= .32 LM = .40 Lm = .27 Lb = .13
Lmp = 99999.00 Lbp = 99998.00
ial: ‘ Tu = .0787 h Lu = 3.432 Lmin = .137
-DIMENSIONAL PARAMETERS
) = 5.44 FRDO = 2.22 R = .85
Lot) (port/nozzle)

J CLASSIFICATION :

2222222222222222222222222222222222222222
Flow class (CORMIX2) = MU8 2
Applicable layer depth HS = 1.52 2
2222222222222222222222222222222222222222

[NG ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS



(W) g lb,)r{,u- omuwy s

A+ffﬁ#WQM*'\*'z§

y vt
'

- _1000E+04 CUNITS=" PPB I '
= 0 , ‘.. - - 6o i N ‘ . . . | ‘ .
= 0 . . . - . ' ..

Z 0 S '
6000.00 XMAX = 6000.00 .t oo : : N '

- L .
COORDINATE SYSTEM: ' T ,
RIGIN is located at the bottom and the diffuger mid-point:
7.65 m from thé LEFT ‘bank/shore. | o
-axis points downstxmeam, Y-axis points to .left, 7-axis points upward.
' = 10 display intervals per module ' T .

--a-,__.—.---...—.-.-..-—--—-—"-,---_.._——----—-.—-——-..-._..__,.-_.-.—-r—--—--——-_
" - v '
-...--.-——-——-a—.——-.—.._..---..-— —-.-—-——_.—1--—-.—-- ----- o et -
t -—
- [T

———— - -

 MoD201: DIFFUSER DISCHARGE MODULE S . _ -

to complex near-field : otions: EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY

)
¢ ]

:y1e definitions: C . .
7 = Gaussian 1/e (37%) hglf-width, in vertical plane normal to trajecto
i = top-hat half-width, in horizontal plane normal to trajectory . -

hydrodynamic centerline dilution , ,

centerling concentration. (includes reaction effectg, if any) L
Y Z s c - BV BH ' |

.00 .00 .30 1.0 .1l00E+04 .02. | 3.05 '

_........................_.....-_.-_......_....._..-_......-....-.._.._........_.._..-._........._--

u—---_..-.-—.-.-.-——--_;—_...__

_.-.-_.-.-__.-...,--.——.—.———-.-.._....._._-.p———---.——--—..._-_n—.-——--—-———.-

.-....—-.-—..-.--——.—..——.—-u—-n—

ause of the strong ambient current the diffuser plume of this crossflowing

ischarge gets RAPIDLY DEFLECTED. _ _
ear-field zone is formed that is VERTICALLY FULLY MIXED over the entire

ayer depth. Full mixing is achieved at a downstream distance &f about
ive (5) layer depths. ' -
file definitions:

V = layer depth (vertically mixed)
top-hat_half-widch, neasurcd horizentally in y-directicon

‘-H:
, = hydrodynamic average (bulk) dilution
T+ = average {bulk) concentration (includes reaction effects, if any) .
X Y Z S . & BV BH
.00 .00 .30 1.0 .100E+04 .01 3.05
.76 .00 .35 _ 34.6 .289E+02 .16 3.05
1.52 .00 .40 48 .4 .207E+02. .32 3.06°
2.29 .00 .44 .58.9 .170E+02 L47 3.06
3.05 - .00 . .49 67.8 .148E+02 .62 3.06
3.81 .00 .53 75.5 .132E+02 i 3.06°
4.57 .00 ..58  82.5 L,121E+402 .92 3.07
5.33 .00 .62 ga.9 .112E+02 1.07 3.07
£.10 .00 .67 94 .8 .105E+02 1.22 3.07
6.86 .00 .72 100.4 .99E+01 . 1.37 3.08
7.62 .00 .76 105.6 ,947E+0L 1.52 3.08
' 101. sec

nulative travel time =

___________.___.__-___‘.__......-....._-—.—.-...-.....‘_...__—._....._..._...—..—-—-—-.-.---..__.._.._..,_...-....—...—--—



[ MOD241: BUOYANT AMBIENT SPREADING "

‘harge is non-buoyant or weakly buoyant.’. - S
iexefore BUOQYANT SPREADING REGIME is ABSENT. - '

)F MOD241: BUOYANT AMBIENT SPREADING o ;

...._.........._...__-_—m--—-———————————a-——«----———-———————-——-—nw-.-——-——_——-uu_-———..

G MOD261 PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

rtical diffusivity (initial value) = .935E-02 m"2/s
rizontal diffusivity (initial value) = ,L117E-01 m‘2/s

passlve dlffu51on plume is VERTICALLY FULLY MIXED at beglnnxng of reglon

le deflnlthHS'
= Gaussian s.d.*sgrt(pi/2) (46%) thlckness, measured vertlcally

or equal to layer depth, if fully mixed
Gaussian s.d.*sqrt(pi/2) (46%) half-width,
measured horizontally in Y-direction
upper plume boundary (Z-cocordinate)

lower plume boundary (Z-coordinate)

= hydrodynamic centerline dilution

= centerline conc¢entration (includes reaction effects, if any)

It

£1
v
H
U
L

me Stage 1 (not bank attached): .
X . Y 4 s c BV BE - 22U zL

b

8.38 - .. 00 1.52 105.4 .949E+0C1 1.52 3.08 '1.52 .00
28.42 : -00 1.52 126.0 .794E+01 1.52 3.79° 1.52 .00
48.47 .00 1.52 143.4 ..698BE+01 1.52 4.39 1.52 .00
£8.51 .00 1.52 159.2 .62BE+01 1.52 4.92" 1.52 .00
88.55 .00 1.52 174.1 .574E+01 1.82 5.39 1.52 .00

108.59 .00 1.52 188.4 .531E+01 1.52 5.83 1.52 .00
128.64 .00 1.52 202.3° .494E+01 1.52 T 6.24 1.52 .00
148.68 -1-.00 1.52 215.7 .464E+Q1 1.52 6.62 1.52 .00
168.72 .00 1.52 228.8 -437E+01 1.52 6.98 i1.52 .00
i88.76 .00 1.52 241.5 .414E4+01 1.52 7.32 1.52 .00
208 80 .00 3 1.52 25832. .394F+ 07 1.82 . 7.65.. 1.52 . .00
nulative travel time = 1437. sec
ime Stage 2 (bank attached) : .

X Y Z S C BV BH yAS) ZL
208.80 7.65 1.52 253.8 .394E+01 ‘1.52 15.30 1.52 .00
235.64 7.65 1.52° . 2%7.7 .389E+401 1.52 15.49 1.52 .00

nulative travel time = 1616. sec

RMIX prediction has been TERMINATED at last prediction interval.
Limiting distance due to TIDAL REVERSAL has been reached.

OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AﬂBIENT
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MIX2: Submerged Multiport Diffuser Discharges End of Prediction File
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<2 PREDICTION FILE:

;22222222222222222222222222222222222222222222222222
CORNELL MIXING ZONE EXPERT SYSTEM

stem CORMIX2:

srged Multiport piffuser Discharges, .

......,....._-...-__..-.._..........__.-..

———.......—.--—--.p—..- ‘

‘ . " v
CORMIX V!3.20.

—————————————— -1---'-—-"*-'--"-'—-"'--'--—'—‘--—-1---—
DESCRIPTION o - ;
name/label: . ZAPATA"VA0003867 '
gn case: ' APTER-SLACK" - "LONG"DIFFUSER
NAME : cormix\sim\ZAPATA4 .CX2 b

 of Fortran run:

ONMENT PARAMETERS (metric, units) L .

ded section
= 503.00 ‘AS

o= 1.52 HD
1 Simulation at TIME

BERE

09/16/98--15:18:57 | . :

766.57 QA =
1.52 o c
; 1.000 h !

.300 dUa/dt=,

AttolA-
g

522222222222222222222

114.99 ICHREG= 1

.150 (m(s)/h

OD= 12.40 h UAmax
" om _ .150 F ' ' ,334 USTAR = .3065E-01
= .2.000 UWSTAR= . 2198E-02 ‘ !
Zorm density renvironment T :
IND= U RHOAM = 999.7000 ' .
JSER DISCHARGE PARAMETERS {metric units} , )
Fuser type DITYPE= unidirectional perpendicular :
K = LEFT DISTB = 12.20 + YB1 = ' 6.10 YB2 =
= 12.20 NOPEN = SPAC = 1.74
= 100 A0 = .pog HO = .28
zle/port arrangement: ' ‘unidirectional without fanning :
MB = 90.00 THETA = 45,00 SIGMA = ' .00 BETA =
= .208 Q0 = .013 = .1310E-01
0 = .996.3187 DRHOO = .3381E+01 GPO. = .3317E-01
= .1000E+04 CUNITS= PPB ' .
LhL = L KS = .0000E+00 XD = .0000E+00
( ‘
© VARIABLES ~ PER UNIT DIFFUSER LENGTH {(metxric units)
= .1074E-02- mo = .2239E-03 JjO = .3561E-04 SIGNJO=
;ociated 2-d length scales (meters) '
= LGOS 1M = 2L lmm = .c1
3 = 99999.00 1bp = 9999%.00 la . = 99999.00
¢ VARIABLES - ENTIRE DIFFUSER (metxic units)
= .1310E-01 MO = .2731E-02 JO = .4345E~03
sociated 3-d length scales (meters)
= .25 1M = .57 1m = .35 Lb =
: g . Lmp = 99999.00 Lbp =
jal: Tu = ~.0864 h Iau = . 4.033 Lmin =
-DIMENSIONAL PARAMETERS
0 = 15.95 FRDO = 3.62 R = 1.38
lot) (port/nozzle)

W CLASSIFICATION

2222222222222222222222222222222222222222'

Flow class {CORMIX2)
Applicable‘layer dept

h HS =

= MU2 2
1.52 2

2222222222222222222222222222222222222222

'ING ZONE /[ TOXIC DIL

UTION / REGION OF INTEREST PARAMETERS

Yo 2+

Subsystem version:
September 1596

..........._..._._-....._..-_.......__-_a._....._._.._
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buwwonn

.1
‘0
0

COQE+04

0.

sooo.bo

CUNITS=

XMAX =

' COORDINATE SYSTEM:
RIGIN is located at the bottom and the dlffuser mid-point:

12,

20 m

PPE

6000.00

' from the LEFT bank/shore

+

'-axis points downstream, Y-axis points to left, Z-axis p01nts upward.
' = 10 display intervals per module

N wm mm mm wm e e B AR e e g R e e G PR MR B S M e e SR A WA S wE e e e b e R e b R e e SR e om e M e e M G MR e e Gm e W Wm R AP A B D e ha e e wm e Ee g Sm e e

- e e v B A S A e em ma WR MR ME TR MR s mm o mm e R Em M TS AR MR M R4 e R BA mm e vk me wb dm Em ome me o b ek A Er e Y G me e M e e e Y N MG R A M

{ MOD201: DIFFUSER DISCHARGE MODULE .

to complex near-field motions:

4le definitions:
‘Gaussian 1/e (37%) half-width, in vertical plane normal to ‘trajectory
top-hat half-width,
hydrodynamic centerline dilution
centerline concentration (includes reaction effects,

L

I

1 1

]

X

L

.00 .

Y
.00

4
.28

S
1.0

Cc

.100E+04

JF MOD201: DIFFUSER DISCHARGE MODULE

o P Em R e e mm m mm Ema me R o MR W me M A R e A R e ha MR A R W R M W W v M M e ke M e e e ey R MR M WM W e e N e e MM e e W P AR b W B he e sl m e ok e fm

T I i e ey o

§ MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER

BV
.00

BH
6.

10

in horizontal plane normal to trajectory

if any)

-

P Ny

EQUIVALENT SLOT DIFFUSER (2LD) GEOMETRY

- - -

:his laterally contracting zone the diffuser plume becomes VERTICALLY FULLY

{ED over the entire layer depth (HS =
111 mixing is achieved after a plume distance of about five

ayer depths from the diffuser.

file definitions:

v = layer depth (vertically mixed)
top-nat uaif-width, in horizorntal plane normal

i

B on

bl

hydrodynamic average (bulk) dilution

average (bulk) concentration (includes reaction effects, if any)

X

-00
.61
22
.83
.44
.05

.66

27
.88
.49

.10

Y
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

A
.28
.33
.38
.42
.47
.52
.57
.62
.67
.71
.76

ulative travel time =

OF MOD271:

114,

w

1.
67.
94.

131,
145.
157.
169.
179,
189.
187.

WHEFAMLOLDWPEPEOAUNMGOCO

c

.100E+04
.1L4BE+02
.1L06E+02
.B73E+01
.763E+01
.688E+01
.633E+01
.591E+01
.557E+40%
.529E+01
.505E+01
40.

Sec

1.82m).

BV .
.00
.15
.30
.46
.61
.76
.91

1.07

1.22

1.37
1.52

RO NN RGOO NG5G

BH
.10
.08
.09
.09
.09
.08
.08
.08
.08
.08
.08

to trajectory

ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER

o wm o e it o v e e oy mm e gv M am WA e e A R e A am Ew Lm . Lm  ms Em A b W R Al mr W T e R M A e A WA M e W e e Em h M e e e e e wm T e e e e mm e e A

@ vt m o am n e e ot em A W e e e W R WA s mA Gm M R ML ME em e Bm AR Lm M T e W mw mw em A M T MW T I fw YT A e b e ae e e e e e e e e e e e e A W

N OMOD2 R .

NIFFUSER PLUME IN CO-FLOW



v o . ! ) . . ) ' |U‘ 2“_{_ |

o e o Opege-Fadd Sk

» 1: vertically mixed, Phase 2:‘Reﬁstrati£iéd ' fom@kMUKtci.
I 1 ke ' ' - -

------------ -r-"--—-—.-——--—-——-—------_..,’.._..____........._-.................._.......____
- Ll
.

-

. 2: The flow has RESTRATIFIED at the beginning 'of this zone.
flow region is INSIGNIFICANT in spatial extent, and will be by-passed. . .
F MOD251: DIFFUSER PLUME IN co-Fow ' '

.--...—.-—..u-—-.——_——--_.\.-_

—--—-'-———n-u—--—-—

- emim e m we e A e e e R AR e A= S S

3 ¢ NEAR-FIELD REGION (NFR) **

--—-—-—-n—————.--———-.———.—-.-—-—-..-_.—--.-_..—_.-—-—-—-—_u-—

| MOD241: BUOYANT AMBIENT SPREADING .

:ﬁarge ig non-buoyant or Qeakly'buoyanﬁ.-,, 7 N
erefore BUOYANT‘SPREADING REGIME is ABSENT. o , . o

JF MOD241: BUOYANT AMBIENT SPREADING - - .

---‘-—ﬂﬂ---—-—-—----—-——D—ﬂ——u‘——w—ﬂ——“--n—

--——m-—J---—‘-—.nq-—ﬂ——.———uu—-u—‘—d-—nl—

J§ MOD261: EASSIVE»AMBIENm.MIXING IN UNIFORM AMBIENT

rtical diffusivity‘kiniﬁial value) = ' .935E-02 m~2/8 L EEE
rizontal diffusivity (initial value) = .117E-01 m*2/s , -

passive diffusion plume is VERTICALLY FULLY MIXED at beginning of region.

file definitions: . - _
‘Gaussian g.d.*sqrt{pi/2) {46%) thickness, measured vertically

v =
= or equal to layer 'dépth, if fully mixed
H = Gaussian s.d.*sqrt(pi/2),(46%) half-width,
measured horizontally in v-direction '
U = upper plume boundary (Z-coordinate)
L lower plume boundaxy (Z-coordinate) .

hydrodynamic centerline dilution : -
centerline concentration {includes reaction effects, if any)

non o

-
-

me Stage 1 {(not- bank attached): - )
X Y : Z . 8 C "BV BH ZU ZL '
6.1° g4 Ta.52 ° ¥27.9 .505Z+01°  1.E2 6.12 - .52 .00
51.64 .00 1.52 171.2 .584BE:01  1.52 6.97 1.52 .00
97.17 .00 1.52 180.0 .S555E+01 1.52 7.73 1.52 . .00
142.71 .00 1.52 201.2 .497E+01 1.52 8.42 1.52 .00
188.24 - .00 1.52 228.7 .437E+01 1.52 9.05 1.52 .00
210.07 - .00 1.52 243 .4 .412E+01 1.52 9.34 1.52 .00
qulative travel time = ’ 1400. sec '

n_hés been TERMINATED at last prediction interval.

RMIX predictio F
due to TIDAL REVERSAL has been reached.

Limiting distance

'-—.——-o—u——-—-—m—ﬁl—ﬁ.—«—m-.-—-——-—-—-q-—-—-‘u—p——u——-—-‘—--- J N i atiad
—»—-u—h—m#——ﬂ-—&—’-—-‘--ﬂ—'——’—--—ﬂ—-a-d—‘-—'“

-—.-.-—un—-.--—---n—-....._a-_-._.-—u-.—.....-....

MIX2: Submerged Multiport Diffuser Discharges End of Prediction File
22222222222222222222222222222222222222222222222222222222222222222222222222



’ | et V4
‘X2 PREDICTION FILE: ' 9
>222zzz222222222222222222222222222222222222222222222222222222222222222222

CORNELL MIXING ZONE EXPERT SYSTEM

rstem CORMIX2: _ : Subsystem version:
nerged Multiport Diffuser Discharges CORMIX v.3.20 September 1596
DESCRIPTION : _ !

s name/label :  ZAPATA"VAQO003867

ign case: : SLACK” -"LONG"DIFFUSER

2" NAME : cormix\sim\ZAPATAS .cx2

2 of Fortran run: . 09/16/98--15:24:46

RONMENT PARAMETERS (metric units)
nded. section o - . ,
766.57 QA = .00 " ICHREG= 1 '

= 1.52 HD = 1.52
al Simulation at TIME = .000 N
10D= 12.40 h Ulmax = .300 dAua/dt= .150 {m/s)/h .
= ' Q00 F = .334 USTAR = .Q000E+00
= 2.000 UWSTAR= .219BE-02
form density environment
CND= U RHOAM = 999.7000 _ “
USER DISCHARGE PARAMETERS (metric units)
fuser type: DITYPE= unidirectional perpendicular " .
'K = LEFT DISTB = 12.20 YB1I = 6.10 V¥YB2 = 18.30
= 12.20 NOPEN = 8 SPAC = 1.74 S
= .100 AQ = .008 HO = .28
.zle/port arrangement unidirectional without fanning S
IMA = $0.00 THETA = 45.00, SIGMA = .00 BETA = 90.00
= .208 QO = .013 = ,1310E~-0Q1 '
)0 = 996.3187 DRHOO = .3381E+01 GP0O = .3317E-01
= ,1000E+04 CUNITS= PPB
SLL = 1. KS = ,0000E+0Q0 KD = .0000E+00
{ VARIABLES -~ PER UNIT DIFFUSER LENGTH (metric units)
= .1074E-02 -m0 = .2239E-03 JjO = .3561E-04 SIGNJO= 1.0
soriated 2-4 length scales (meters) o
B o= .005 1M = - .21 1m = 99535.00 ‘
> = 99999.00 lbp = 9998%.00 1la = 999399.00
X VARIABLES - ENTIRE DIFFUSER (metric units)
= ,1310E-01 MO = .2731E-Q2 J0O = ,434SE-03
sociated 3-d length scales {(meters) ,
= .25 IM = .57 Lm = 99599.00° Lb = 959899.00
‘ ) Lmp = 999%9.00 Lbp = 59999,00
dal: Tu = .0864 h Lu = 4.033 Lmin = -.174
~DIMENSTIONAL PARAMETERS
0 = 15.9% FRDO = 3.62 R = 989989.00
lot}) - {(port/nozzle)

W CLASSIFICATION
2222222222222222222222222222222222222222

Flow class (CORMIX2) = MUV 2

Applicable layer depth HS = 1.52 2
SD0R2A2R22222222222222222222222222222222

ING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS



1

.1000E+04 CUNITS- . PPB o

= 0 o B o
= 0 . ( y ‘ I * ‘

Z = 0 : v - : .ooom .
= .6000.00 XMAX '=”,\sooo.oo Co

COORDINATE SYSTEM: - B
RIGIN is located at the bottom and: the dlffuser mld -point:
12.20 m from the' LEFT bank/shore

Wy
C)Mﬁ?a#ad

il St

~axis points downstream, Y-axis points to ‘left, Z-axis po;nts upward. .,

= 10 dlsplay intervals per module

- oy a wn e

| MOD10lL: DISCHARGE MODULE. (SINGLE PORT" AT DIFFUSER CENTER)

X y oz ' s c " BV , °  BH
.00 .00 .28 1.0 .100E+04 .05 .05

JF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER)

,___........,.....-__.._----n---—----.-—--------——o-.-w-—.-.---—-—--—--..-.-----_-__.......,..._

o oE mk hr vr Am e am wm e e el WS wY e e Am e

I CORJET (MOD110): JEI/PLUME NEAR-FIELD MIXING REGION
/plume transition motion in weak crossflow. ' '

s of flow establishment: THETAE= - 45.00 SIGMAE=
= .00 . XE = .00 YE = . .00 2ZE =

file definitions:

-y -

W A wL L EL MR e Y e AS EE b MR e gk e e G G M S W My W AB AL ER b e e e o e WA A G e e

B R .

- v - -

. = s e

- me e e -

00
.28

J = Gaussian l/e (37%)’ half- width, in vertical piane normal to trajectory
= before merging: Gaussian 1l/e (37%) ‘half-width in horizontal plane-

_ normal to trajectory
after merging: top-hat half-width in hcrlzontal plane
parallel to diffuser llne
= hydrodynamic centerline dilution

= centerline concentration (includes reaction effects, if any)

X Y - Z S C BV : BH
dividual jet/plumes before merging: ' )
.c¢ .00 .48 1.0 .1GO0E+G4 | .05 US
.08 .00 .37 1.1 .900E+03 .06 .08
15 .00 .46 1.4 .703E+03 .08 .08
.21 .00 .57 1.8 .566E+03 .09 .05
.26 .00 .67 2.2 .465E+03 .10 .10
.31 .00 .78 2.6 .390E+03 .11 .11
.35 .00 .89 3.0 .331E+03 .12 S .12
.39 .00 . 1.01 3.5 .286E+03 .14 .14
.42 .00 1.12 4.0 .248E+03 .15 .15
.45 . .00 1.24 4.6 .220E+03 .16 .16
.48 .00 1.35 5.1 .185E+03 .17 W17
wlative travel time = €. sec

rging of individual jet/plumes not found in this module, but interaction
will occur in following module. Overall jet/plume 1nteractlon dimensions:

.48 .00 1.35 S.1 .195E+03 .17 6.15

OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION

o e i o  r Mr o e e w mm mm EA G s e e R me S ML MM e e W T M T R MM M e A wm T WA AR R Mm SR LE mr s e s e Mm P W W R e M e i e e o e e e m e

e e e e e em = e A e im A e R e M W e e e Un AE e G NE L e MR A e em e e WA e MA e e e Ak e e R M MR S e e e e A e Ry e

‘N MOD232: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

[ il

-y an o am  w—a



77.35 deg -

tical angle of layer/ruundary:impingement .
.00 deg -

izontal anglé of layer/boundary impingement

charge into STAGNANT AMBIENT environment: . ‘ '
'.STEADY-STATE MIXING CONDITION IS NOT POSSIBLE' in this zone, ; '

even though some ADDITIONAL DILUTION MAY OCCUR! \
lso, all far-field processes will be UNSTEADY. ‘
IULATION STOPS because of stagnant amblent condltions.

H 3 MOD232 LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING

.................._—-----q.-...--.-....-...._.-._.....--——4.---—-.-‘--.---—.———.—-m_-—.-————_-»-qoqnu_-n«-—-——-.....-

14 of NEAR FIELD REGION (NFR) **

ILATION STOPS because of STAGNANT AMBIENT conditlons ' i
.1 far~field processes will be UNSTEADY. . . ~~w\> E

- e e we e e e w M v G SR NG SN T WE YR TE TR ST R N e wn e AT WR WS TR M ML e MM D A R AT M M R R A Am M e RA TR AR AR e b e e e e e A

:X2: Submerged Multiport Diffuser Discharges .. "End of Predlctlon File
’222322222222222222222222222222222222222222222222222222222222222222222222
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‘X2 PREDICTION FILE: = 4++admﬂw¢
Jzzzzz2222222222222222222222222222222222222222222222222222222222222222222
'CORNELL MIXING ZONE EXPERT SYSTEM

sstem CORMIX2: =~ 'Y " 'Subsystem. version:
rerged Multiport Diffuser.Discharges CORMIX v.3.20. September 1596
--*~-~-~-----—~1-ﬂn'“ ---------------- bl SrommsmTmsmnes e ————
DESCRIPTION ' / Y i
2 name/label: '|' ZAPATA VAOODBBG? : . ' ‘

ign case:’ v BEFORE“SLACK™-"LONG" DIFFUSER , '
3 NAME: cormix\sim\ZAPATAE .cx2 ! '

5’ .

of Fortran run: , 09/16/98--15:26:42 . , ;

IONMENT PARAMETERS (metric units) g o . 5
nded section . o _ B o g

= 503.00 AS = 766.57 QA = . 114.99 ICHREG= 1 -

= . 1.52 HD ‘= 1.82 oo o T
2]l Simulation at TIME = -1.000 h C , : .
IOD= 12.40 h U2max = .300 dUa/dt=. -~ ,150 {(m/s)/h

= . .150 F , = .334 USTAR = .3065E-01 o,

= 2.000 UWSTAR= 2159BE~02 , ) .
form density 'environment . : . ) . _—
CND= U RHOAM = 999.7000 : ‘ . , » o
USER DISCHARGE PARAMETERS (metric units) " '
fuser type: DITYPE= unidirectional perpend;cular
K = LEFT PISTB = . 12.20"' YBL™ = 6.X0 YB2 = 18.30

= 12.20 NOPEN = 8 ' SPAC = . 1.74

.100 AO =, .008 HO = - .28

zle/port arrangement : unidirectional without fanning L
MA = 90.00 THETA = 45.00 SIGMA = .00 BETA = 90.00

= .208 QO = L0133 = 1310E 01
0 = '996.3187 DRHOO = ,3381lE+01 GPFO = “3317E-01

= .1000E+04 CUNITS= PPB ‘ -
LL_=' 1 KS . = .0000E+00 KD = .0000BE+00
VARIABLES - PER UNIT DIFFUSER.LENGTH (metric units)

= .1074E-02 'm0 .2239E-03 j0 = .3561E-04 SIGNJO= 1.0 -
ociated 2-4 length scales (meters)

B = L0085 1M = .21 1m = . .01
' = 99999.00 lbp = 98889.00 1la - = 99999.00
. VARIABLES - ENTIRE DIFFUSER {metric unitsg)
= .1310E-01 MO = .2731E-62 JO = _4345E-03
ociated 3-d length scales (meters)
= .25 LM - .57 Lm = .35 Lb = .13
: : Lmp = 99999.00 Lbp = 99999.00
lal: Tu = .0864 h Lu = © 4.033 Lmin = L1774
DIMENSIONAL PARAMETERS
. = 15.95 FRDO = 3.62 R = 1.38
ot} (port/nozzle)
! CLASSIFICATION
202222222222222222222222222222222222222
Flow class (CORMIX2) = MU2 2
Applicable layer depth HS = 1.52 2

222222222222222222222222222222222222222

‘NG ZONE /. TOXIC DILUTION / REGION OF INTEREST PARAMETERS



. 1000E+04 CUNITS= PPB
0 . ‘ o o
0 ! .

0 * »
6000 00 XMAX = €000.00 - ‘ -

EH oW od B

TF O v oy
t3

Z COORDINATE SYSTEM ’
SRIGIN is located at the bottom and the dlffuser mid- -point: !

12.20 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
P = 10 display intervals per module 4

e e e e s ER S em e e W MR MR WR M e e e A M M S UL Nm e o Sh AE i AF e e e v e e M e Ee M AT M R M W M N M U B R ER G e M i R o e e e ——
- - - —

e i de R i e I iy
- -

N MOD20X: DIFFUSER DISCHARGE MODULE
to complex near-field motions: EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY

file definitions:
V = Gaussian l/e (37%) half-width, in vertical plane normal’ to~tra3ectory

top-hat half-width, in horizontal plane normal to trajectory

hydrodynamic centerline dilution
centerline concentration (includes reaction effects, if any)

}

X Y . z s - BV BH
. G0, .00 .28 1.0 .100E+04 .00 6.10

4

OF MCD201: DIFFUSER DISCHARGE MODULE

M e A v o M MR e ER e e R AU MR AR L R MR M AR Wy 4 A AR RS MY m mm MW e AR S Rl W S A S e S e e S SR e A un kv v BE e e piAm T WA BN MW DM U WR BA am A e A=

P - T e T e e R e el e

IN MOD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO-FLOWING DIFFUSER

this laterally contracting zone the diffuser plume becomes VERTICALLY FULLY

IXED over the entire layer depth (HS = 1.52m) .
Full mixing is.achieved after a plume distance of about five

layex depths from the diffuser.

ofile deflnltlons
BV = layer depth (vartlcally mixed)

BH = top-hat half-width, in horizontal plane normal to trajectory
5 = hydrodynamic average (bulk) dilution
C = average (bulk} concentration (includes reaction effects, if any)
X Y 2 8 c BY BH
.00 .00 .28 1.0 .100CE+04 .00 6.10
.61 .00 .33 68.1 .147E+02 .15 6.09
1.22 .00 .38 . 585.8 .104E+02 .30 6.09
1.83 .00 42 116.8% .BE55E+01 .46 6.09
2.44 .Q0 .47 134.7 .742E+01 61 6€.05
3.05 - .00 .52 150.3 .665E+01 .76 '6.08
3.66 .00 .87 164.3 .609E+01 .91 6.08
4.27 .00 .62 177.2 .564E+01 1.07 6§.08
4.88 .00 .67 189.1 ,529E+01 1.22 6.08
5.49 .00 .71 200.3 .499E+01 1.37 .6.08
6.10 .00 .78 210.8 .474E+01 1.52 6.08
imulative travel time = 40. sec

D OF MOD271: ACCELERATICON ZONE OF UNIDIRECTIONAL CO~FLOWING DIFFUSER

e e e e e e o e o e e e o e e e e e e e et U S e e Rt M e G AL ve MM e e e e b Ee e e e dk e e ke M e e e e o n M o e e e e b e A

e e ot o vt e e e m e e e A e e e e e e M e e A A4 fm w e e T e Tm e M e e e he e e mA e e aw Mm e Am Am A e et bw e e e S e o e e

GIN MOD251: DIFFUSER PLUME IN CO-FLOW



AP : . » . . 7a.kacr\m
. ' A : oAbt G

e o : 2'“*/zer..

5@ 1: Vertically miked,“Phase 2:'Relstqqtiﬁied ; .

O AR s e v A R e A R we W MR AU -mp._-.ﬂo‘-.ﬁ-l--l-‘——--—————-——--—-q‘-.‘_.,_.._-__

se 2: The flow has RESTRATIFIED at the beglnnlng of this zone

3 flow region 1s INSIGNIFICANT in spat1a1 extent and will be by passed

JF MOD251: DIFFUSER'PLUME IN CO-FLOW . ' ' ' .

.._______.._....-_..__--a-.—-----—-—----—_——.....—-..-

N MOD241: BUOYANT AMBIENT SPREADING - e .

charge is non- buoyant or weakly buoyant. - o , B
herefore BUOYANT SPREADING REGIME 15 ABSENT ) _ : '

OF MOD241: BUOYANT AMBIENT SPREADING Y, o .

on e e m aw B R AR Em rw ww amm e mr W W W WE P A M s v lam s R KR e MR e SR e AR e mm e e e B e e e e e A T e m tm wm e W WE WE W AR PR M Mk R A A e e Mk e e e e

- A e M M e e e o e P MR R T e M e e e E e e e e e S R e e e e Me G S e R e m T e P M e v Ee W ew e e e AR AR W A e

N MOD261: "PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT ' . .

rtical diffusivity (initial value) = .935E-02 m"2/s .
wrizontal diffusivity (initial value} = .117E-01 m“2/s o

y passive diffusion plume is VERTICALLY FULLY MIXED at beginning of region.

file deflnltlons
IV = Gaussian s.d. *sqrt(plfz) {46%) thlckness, measured vertlcally

= Or equal to layer depth, if fully mixed

= Gaussian s.d. *sqrt(pl/Z) (46%) half-widtHh,
measured horizontally in Y-direction .
upper plume boundary (Z-coordinate)

lower plume boundary (Z-coordinate)

hydrodynamic centerline dilution _
centerline concentration {includes reaction effects, if any)

Hg I

[ IRV F RS I R

Jme Stage 1 {not bank attached):

b 4 v Z 5 C BV - BE AR 2%
6.10 .00 1.52 210.8 .4T74E+01  1.52 6.12 1.52 .00
51.64 .00 1.52 227.8 .439E+01 1.82 6&€.97 1.52 - L Q0
97.17 .00 1.52 249.6 .401E+01 1.52 7.73 1.52 . .00
142.71 .00 1.52 273.5 .366E+01 1.52 8.42 1.562 .00
188.24 .00 1.52 297.7 .336E+01 1.52 2.05 1.52 .00
233.78 .00 1.52 321 .4 .311E401 1.52 9.65 1.52 .00
238.07 .00 1.52 © 323.5 .309E+01 1.52 .70 1.52 .00

mulative travel tlme = ~ '1587. sec -

RMIX prediction has been TERMINATED at last prediction interxval.
Limiting distance due to TIDAL REVERSAL has been reached. '

¢ OF MOD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT
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MIX2: Submerged Multiport Diffuser Discharges End of Prediction File
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/ Jon VanSoestvergen@RCHMDGDEQ

. ~ Maynard D. Phillips@WPS@DEQ =~ '
ect: ° . . ‘ ' ' A l . ) -
: - Monday, September 28, 1998 8:4%:07 EDT '
ch: . e

ify: N C . :

raxded by: Jon VanSoestbergen@RCHMD@DEQ

R me e me g M b e e B R al e M e e e A e MR B e R e e AR S M R e e A o e e

L mn e o mm e wa v wR e e R W PR A e M me

-Denise M. Mosca®@KLMCK@DEQ

rarded. to:
cc. Maynard D. Phillips@WPS@DEQ
rarded date: - Monday, September 28, 1998 10:23:12 EDT
wents by: Jon VanSoestbergen@RCHMD@DEQ -
ents: ]
ise: ' : .

Low1ng are Dale's comments regardlng my 9/17/1998 memo and work on the

ita wasteload allocation review and CORMIX analysis. If you include this,
1il as part of the file I don't see any reason to rewrite my $/17/1998

5>. Could you please make a copy of the 9/17/1998 memo and attachment (24
2g) and send it to me. I forgot to make a copy befozo I gave you the

cage when you were here last week.

address Dale's cOmments/questions-

2's explanation-as to why the long dlffuser is better should be adequate
amentation regardlng this issue. ,

circular mixing zone I describe in my 9/17/1998 is as measured from the
point of the diffuser. CORMIX defines the origin of the coordinate (x-y-
plane -as this po;nt. S {the hydrodynamic centerline dilution) is then as
sured from this origin. Therefore, I believe my definition of the mixing
e as a circle measured around the diffuser midpoint is not incorrect.
ever, describing the mixing zone as extending from the diffuser in any
ection is also acceptable, and would have the effect only of extendlng the
ndary sligntly further out in the y-direction tow~ard the widdle cf the
eam, in theory resulting in a slightiy larger mixing zone. Practlcally,
ugh, the difference between the two is of the order of 10 feet in the y—
ectlon, which in the context of water quality monltorlng and model

uracy is negligible. In any event, the final defined mixing zone will be
unction of the final diffuser design submitted by Zapata. You should
wvide this final design to me for analysis when it is, received, unless some
't of mixing zone analysis is prov1ded as documentatidn with the design.

1ill consider this e-mail as finalizing my 8/17/1998 memorandum and my work
this project. If you have any questions or need additional information,

ase don't hesitate to call me.



bl R Al B LRI
{H+xuknumdfq'
Maynard D. Phillips@WPS@DEQ

Denise M. Mosca@KLMCK@DEQ
Curtis J. Linderman@RCHMD@DEQ .

(s , Jon VanSoestbergen@RCHMD@DEQ

ect: - Zapata CORMIX analysis . .
' Thursday, September 17, 1598 9:34:00 EDT

ich: '
AAfy: N
rarded by:

o o = i e S G ot AL AP W WA R W N T e ww P WE W M W e M au e ee e W e W wm e e by A R A M AR el N S v R A B MM S AL AN R b wh ik R e A e e

w
e

n sending you the results of the CORMIX analysis I did for Zapata today.
wve not yet sent the information to Denise pending your review. Please
me know if you have any concerns with the analysis. I will wait to send
package tb Denise until I hear from you one way or the other.-

summary, I ended up analyzing two different diffuser designs. The first
roximates the design that was included in the package provided by Denise,
the second is a design of my own. The first ("short diffuser") results

a dilution ratio of 50:1. The second ("long diffuser"} xesults in a

ition ration .of 100:1. The mixing zone for the first is 25 feet, for the
nd, 20 feet. The ratio used by the permit wr%ter will depend on. the .

al diffuser design selected by the permittee.

#e discussed yesterday, I.analyzed each design 1 hr before slack tide, at
ck tide, and 1 hr aftexr slack tide. Then I averaged the most conservative
results for each diffuser to obtain the final dilution ratio. This

ults in a dilution ratio based on a 1-hr average flow under critical
ditions, which best reflects the way the acute standard is written. My
ommendation.is that the selected dilution ratio be used for both acute and

onic WLA determination.

nks for your help on rhis.
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ATTACHMENT H

Effluent Limitation Development — Outfall 002



OUTFALL 002 LIMITATIONS CALCULATIONS BASED ON ELGs

Technology Based Limitations Calculations: Effluent limitations guidelines (ELGs) for technology based
limitations for BOD, TSS, O&G and pH are provided in §408.152. The limitations below are calculated
based on Best Practical Control Technology Currently Available (BPT), and on the production reported on
EPA Form 2C (4.0 Million Ibs/day = 1,814,369 Kg/day).

Multiplier Calculated Limit [(1,814,369 X multiplier)/1,000]
(Kg/1000 Kg) (Kg/d)
Avg 3.9 7,076
BOD5
Max 7.0 12,700
Avg 15 2,721
TSS
Max 3.7 6,713
Avg 0.76 1,379
0&G
Max 1.4 2,540

Water Quality Based Limitations Calculations: The 1976 VIMS model reported that loading to Cockrell
Creek cannot exceed 5000 Ib/d of cBODs in order to protect water quality of the creek. The two
menhaden plants (Zapata and Ampro, now merged as Omega) were allocated 4900 Ib/day (2222.22 kg/d)
of cBODs. In order to calculate a WQBL, it is necessary to assume that all cBODs is equal to BODs.
Because cBODs is only one component of the total oxygen demanding process, this would reflect a
conservative limiting assumption regarding cBODs loading. This is necessary because the ELGs provide
production based effluent emission factors in terms of BODs. Also it is necessary to perform WQBL
calculations in terms of BODs for purposes of comparison to the technology derived limitations to
determine the more restrictive of technology based limitation or water quality based limitations.

The VIMS WLA of BODs was used in calculation of maximum loading limitations. To obtain the BODs
maximum WLA, the average WLA of 4900 Ibs/day was multiplied by the ratio of max BODs multiplier (7)
to average BODs multiplier (3.9) as a conservative approach.

4900 Ibs/d*(7/3.9) = 8794.872 Ibs/d (4000 kg/d) max WLA based on VIMS model WLA

Comparison and Limitation Determination (kg/d)

Current Permit
ELGs WQBL Limitations

BOD Mo Avg 7100 2200 470
5 | Max 13000 4000 840
TSS Mo Avg 2700 NA 160
Max 6700 NA 410

Mo Avg 1400 NA 25

0&G Max 2500 NA 46

The previous permit limitations were calculated using similar methods to the WQBL calculation as
described above. At the time that those limitations were calculated, the facility discharged wastewater
from Outfall 001 (contact cooling water) and limitations were based on proportions of loading from Outfall
001 and Outfall 002. Based on the anti-backsliding policy (9 VAC 25-31-220 L), permits may not be



renewed, reissued or modified to contain effluent limitations which are less stringent than the comparable
effluent limits in the previous permit with some exceptions, including material and substantial alterations
at the facility. The elimination of Outfall 001 is not considered a material and substantial alteration to the
treatment train at Outfall 002 and is not related to the ability to achieve water quality performance levels
previously demonstrated at Outfall 002. Therefore, the limitations for BODs, TSS, and O&G contained in
the previous permit will be carried forward with this permit renewal with a basis of best professional
judgment. Explanation of the previous permit limitation is attached below.



HOWEVER, WS DICTATE TOTAL ALLOWABLE BOD DISCHARGE TO CREEX IS 497 LB/DAY AFTER THE WA FOR THE REEDVUE WWTP HAS BEEN SUBTRACTED. FRED CUNNINGHAM'S FACT SHEET DATED 0729/84
ALLOWED A TOTAL OF 2223 KG/D. THES HAS BEEN ALLOCATED N fTS ENTIRETY TO OMEGA PROTEIN WITH THE 1807 PERIIT MODSRICATION.

THEREFORE THE SUM OF BOD FOR D01 AND 002, THE TWO PROCESS DUTFALLS DISCHARGING TO CREEK, CANNCT EXCEED 2223 KGVD, AND WOS LIMITS APPLY TO THESE, 2 OUTFALLS. 003 IS LMSTED BY TECHNOLOGY

RE N
Kol Scabber 007 & 3.037 MGD ) 1agoon 002  ©:3% 6.25 MGD
Total Wastelsad )
Allocation 0014002
{from prervious pesmil) -
80D« Avg 23 o1 BOD 2333 0306 =176 002 BOO Loading/Told Laxdog » 02404 ARD
Loading 1o/l Loading )
=4 T508 2222 % B182 = 22IM822= 01248 223x 1218=270.78
1952.24
1801221 » Q.BTE2 - usa 468, roundad to 470
use 1T8&munded o
1100 Koed
Ko/d
Total BOD Loating™ = Max 3979 20T8#-F800 = 3G "
608-+186—=BEs
3978 x BTR2 = 3869 x 1210 = 48580
160+ 222 = 1822 J484.38
837, rounciod to B840
kg/d _usa 3142 rounded 1o .
3:00
T5S Avg 826 001 TSS 207004 065 002 TSS L cading/Totat Loading = 03078 Er )
Loading/Tatal Loading B
=0, 2604 826 x 7008 = 657 99 50,8/240.8 = 00034 . 826 x 20342168 -
109/249.8 » 7900 usa 855, roundod o . use 168, rounded ko 160
850
Toa! TSS Loading” = W 03 1809 2
4584430526
203t x 7966~ 2031 x 2034 = 413,14
198450, 0= 249.8 1617.89
use 413, rounded to 410
kfd uss 1803, rounded 10 R
1600
046 Avg @0 0 04G n 002 OAG Loading/Totl Loading » 0.0604 s
Loading: Toat Loading i
=0.L500 400 % D378 = 375 - A8/57.9= 0822 400 x Q622 = 24 .88
54578 = 186 372, rounded to ) 138 24.8, Fsnded to 25
8278
Total O&G Logding® » e 38 . 585 . ]
4054 -2 108.8
S . T36 x 9378 = 650" - 738 2 0622 = 45.78
543+38=578 .
use B35, rounded o X " ush 45.5, rounded 1o 46
Kpid 680 B
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Title 40 — Chapter | — Subchapter N — Part 408 — Subpart O — §408.152

Browse Previous | Browse Next

Title 40: Protection of Environment
PART 408—CANNED AND PRESERVED SEAFOOD PROCESSING POINT SOURCE CATEGORY
Subpart O—Fish Meal Processing Subcategory

8408.152 Effluent limitations guidelines representing the degree of effluent reduction attainable
by the application of the best practicable control technology currently available.

Except as provided in 88125.30 through 125.32, any existing point source subject to this subpart
shall achieve the following effluent limitations representing the degree of effluent reduction attainable by
the application of the best practicable control technology currently available (BPT):

(a) Any menhaden or anchovy fish meal reduction facility which utilizes a solubles plant to process
stick water or bail water shall meet the following limitations.

Effluent limitations

Effluent Maximum for any 1 | Average of daily values for 30 consecutive days shall
characteristic day not exceed—

Metric units (kilograms per 1,000 kg of seafood)

BOD5 7.0 3.9
TSS 3.7 15
Oil and grease 1.4 0.76
pH @) @)
English units (pounds per 1,000 Ib of seafood)
BOD5 7.0 3.9
TSS 3.7 15
Oil and grease 14 0.76
pH @) O

'Within the range 6.0 to 9.0.


http://www.ecfr.gov/cgi-bin/ECFR?SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&page=faq#quest1
http://www.ecfr.gov/cgi-bin/ECFR?SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&page=faq#quest1
http://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&tpl=/ecfrbrowse/Title40/40tab_02.tpl
http://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&tpl=/ecfrbrowse/Title40/40chapterI.tpl
http://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&tpl=/ecfrbrowse/Title40/40CIsubchapN.tpl
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&n=pt40.29.408&r=PART&ty=HTML
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&n=sp40.29.408.o&r=SUBPART&ty=HTML
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&r=SECTION&n=se40.29.408_1151
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&r=SECTION&n=se40.29.408_1153
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&n=pt40.29.408&r=PART&ty=HTML
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=d56aa4bff1048ad12ed4c090b79b4d4c&mc=true&n=sp40.29.408.o&r=SUBPART&ty=HTML

(b) Any menhaden or anchovy fish meal reduction facility not covered under §408.152(a) shall meet
the following limitations:

Effluent
characteristic

Effluent limitations

Maximum for any 1

day

Average of daily values for 30 consecutive days shall

not exceed—

Metric units (kg/kkg of seafood)

BOD5 3.5 2.8
TSS 2.6 1.7
Oil and grease 3.2 1.4
pH @) @)
English units (Ib/1,000 Ib of seafood)
BOD5 3.5 2.8
TSS 2.6 1.7
Oil and grease 3.2 1.4
pH @) @)

[40 FR 55781, Dec. 1, 1975, as amended at 41 FR 31821, July 30, 1976; 60 FR 33943, June 29, 1995]

'Within the range 6.0 to 9.0.




VA0003867 — Omega Protein Inc.

MSTRANTI DATA SOURCE REPORT FOR OUTFALL 002

Stream Information:

Basis

Mean Hardness

Not Applicable for Salt Water

90™% Temperature (Annual)

Ambient Data for Station 7-COC001.61

90"% Temperature (Winter)

No Tiered Limitations, Not Applicable

90"% Maximum pH

Ambient Data for Station 7-COC001.61

10"% Maximum pH

Ambient Data for Station 7-COC001.61

Tier Designation

Flow Frequency Memorandum

Mean Salinity

Ambient Data for Station 7-COC001.61

Mixing Information:

Design Flow

Maximum 30 Day Value as Reported in Form 2C
Application

Acute WLA Multiplier

Chronic WLA Multiplier

Human Heaith WLA Multiplier

Diffuser Mode! Documentation September 1998

Effluent Information:

Mean Hardness

Not Applicable for Salt Water

90"% Temperature (Annual)

DMR Effluent Data

90™% Temperature (Winter)

No Tiered Limitations, Not Applicable

90"% Maximum pH

10"% Maximum pH

DMR Effluent Data

Discharge Flow

Maximum 30 Day Value as Reported in Form 2C
Application




Facility Name: Omega Protein, Inc.

Outfall
002

Parameter
FLOW (MGD)

pH (S.U.)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

0.095
0.072
NULL
NULL
NULL
NULL
0.14
0.17
0.15
0.12
0.22
0.182
0.067
NULL
NULL
NULL
NULL
NULL
NULL
0.161
0.174
0.186
0.173
0.132
0.11
NULL
NULL
NULL
NULL
NULL
0.136
0.157
0.16
0.131
0.09
0.07
0.05
0.07
NULL
NULL
NULL
NULL
0.1
0.111
0.12
0.072
0.094
0.075
0.074
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

0.167
0.104
NULL
NULL
NULL
NULL
0.21
0.28
0.22
0.27
0.495
0.351
0.159
NULL
NULL
NULL
NULL
NULL
NULL
0.287
0.272
0.315
0.262
0.225
0.24
NULL
NULL
NULL
NULL
NULL
0.276
0.246
0.26
0.283
0.13
0.14
0.08
0.1
NULL
NULL
NULL
NULL
0.143
0.154
0.147
0.122
0.128
0.113
0.114
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
7.02
8.25
NULL
NULL
NULL
NULL
6.5
6.2
6.7
6.5
6.3
7.04
6.9

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
8.97
8.56
NULL
NULL
NULL
NULL
8.4
8.9
8.6
8.9
8.55
8.98
8.64

Due Date
10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15
10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12

Received Date
9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12

10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15
9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12



Outfall

Parameter

BODS5 (Kg/day)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

363
121
NULL
NULL
NULL
NULL
163
450
396
276
285
271.2
430.02
NULL
NULL
NULL
NULL
NULL
NULL
158
501
468
382
183
246
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

365
121
NULL
NULL
NULL
NULL
201
605
499
367
448
425.4
689.7
NULL
NULL
NULL
NULL
NULL
NULL
187
554
558
608
249
342
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
90th

10th

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
6.69
7.13
7.48
6.65
6.93
6.85
NULL
NULL
NULL
NULL
NULL
7.74
6.85
7.9
7.5
6.8
6.6
8.4
7.1
NULL
NULL
NULL
NULL
7.7
7.2
6.7
7.8
7.3
6.8
6.5

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
8.88
8.97
8.97
8.61
8.87
8.95
NULL
NULL
NULL
NULL
NULL
8.48
8.82
8.9
8.7
8.8
8.8
8.5
9
NULL
NULL
NULL
NULL
8.7
8.7
8.7
8.9
8.7
8.8
7.9
8.97
8.50
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

Due Date
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13

10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14

10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15

10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14

Received Date
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13

10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15

9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14



Outfall

Parameter

TSS (Kg/day)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

NULL
NULL
NULL
NULL
66
144
459
310
129
104
36
130
NULL
NULL
NULL
NULL
135
158
87
190
224
186
191
9.1

NULL
NULL
NULL
NULL
NULL
NULL

6.1
11.4
13.59
4.74
5.88
NULL
NULL
NULL
NULL
NULL
8.72
16
17
26
11

15
NULL
NULL
NULL

NULL
NULL
NULL
NULL
115
241
657
320
174
171
40
204
NULL
NULL
NULL
NULL
227
192
105
251
231
220
191
14.7
7
NULL
NULL
NULL
NULL
16
10
10
5
13
3.5
10.8
NULL
NULL
NULL
NULL
NULL
NULL

6.5
13.2
21.26
5.39
8.69
NULL
NULL
NULL
NULL
NULL
13.9
23
23
32
12
14.6
11
17
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

Due Date
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15
10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15

Received Date
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15
9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15



Outfall

Parameter

PHOSPHORUS, TOTAL
(AS P) (mg/L)

AMMONIA, AS N (mg/L)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

NULL
16
10

5
6
10
6
3

0.4
1.0
NULL
NULL
NULL
NULL
12
0.3
0.4

.37
.19
NULL
NULL
NULL
NULL
NULL
NULL
.57

.32
43
.55
.16
NULL
NULL
NULL
NULL
NULL
.16
77

0.3
14
0.2

NULL
NULL
NULL
NULL

0.06
0.1
0.06
.09
.03
.024

NULL
NULL
NULL
NULL

NULL
20
11

8
7
12
8
3

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

0.79
19
NULL
NULL
NULL
NULL
13
0.4
0.9

74
1.24
NULL
NULL
NULL
NULL
NULL
NULL
.18
.34
.51
72
1.12

NULL
NULL
NULL
NULL
NULL

.74

11
.68
1.0

NULL
NULL
NULL
NULL

0.2
0.2
.29
0.2
A1
.130

10.0
14.6
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

10.8
14.6
NULL
NULL

Due Date
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12

Received Date
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15

9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15

9-Dec-11
5-Jan-12

30-Jan-12
7-Mar-12



Outfall

Parameter

TEMPERATURE, WATER
(DEG. C)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
8.1
14.0
12.9
21.4
14.4
14.4
18.3
NULL
NULL
NULL
NULL
NULL
NULL
11
20.3
22.2
21.8
15.85
16.9
NULL
NULL
NULL
NULL
NULL
9.45
12.9
26.0
10.8
27.1
8.4
19.2
23.7
NULL
NULL
NULL
NULL
15.9
28.9
17.8
17.9
20.0
20.9
19.1

21.9
18
NULL
NULL
NULL
NULL
25
295
31
30.8
28.4
27.3
23.7
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
111
18.7
14.6
215
22
17.6
23.0
NULL
NULL
NULL
NULL
NULL
NULL
12.3
24.2
27.5
36.2
255
27.6
NULL
NULL
NULL
NULL
NULL
12.6
18.6
30.1
13.7
35
11.5
21.4
23.8
NULL
NULL
NULL
NULL
22
34.6
28.6
20.6
21.4
28.9
19.1

24.1
22
NULL
NULL
NULL
NULL
30
32.3
34.4
34
33.7
34.5
39.6
NULL
NULL
NULL
NULL
NULL

Due Date
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13

Received Date
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12

10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15

9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13



Outfall

Parameter

OIL & GREASE (Kg/day)

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

<QL
<QL
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
8.3
<QL
<QL
NULL
NULL
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
<QL
<QL
NULL
NULL
NULL
NULL
NULL
<QL
2.7

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

<QL
<QL
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
8.3
<QL
8.43
NULL
NULL
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
<QL
<QL
NULL
NULL
NULL
NULL
NULL
<QL
2.7

NULL
29.54
32.5
30.6
27.76
25.36
22.1
NULL
NULL
NULL
NULL
NULL
27.3
31.2
31.8
29.1
34
28.8
28
22
NULL
NULL
NULL
NULL
30.7
32.9
33.1
36
31
29
29
32.92
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
90th
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
34.9
35
33.8
32
29.7
28
NULL
NULL
NULL
NULL
NULL
31
34.5
36.8
30.9
39
34.2
30
27
NULL
NULL
NULL
NULL
34.8
38.6
37.2
38
37
32
30
38.06
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

Due Date
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

10-Dec-11
10-Jan-12
10-Feb-12
10-Mar-12
10-Apr-12
10-May-12
10-Jun-12
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12
10-Nov-12
10-Dec-12
10-Jan-13
10-Feb-13
10-Mar-13
10-Apr-13
10-May-13
10-Jun-13
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14
10-Feb-14
10-Mar-14
10-Apr-14
10-May-14
10-Jun-14
10-Jul-14

Received Date
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13

10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15
10-Sep-15
8-Oct-15
2-Nov-15
1-Dec-15

9-Dec-11
5-Jan-12
30-Jan-12
7-Mar-12
9-Apr-12
3-May-12
8-Jun-12
4-Jul-12
8-Aug-12
7-Sep-12
4-Oct-12
9-Nov-12
10-Dec-12
4-Jan-13
1-Feb-13
1-Mar-13
5-Apr-13
1-May-13
7-Jun-13
1-Jul-13
9-Aug-13
9-Sep-13
8-Oct-13
8-Nov-13
10-Dec-13
8-Jan-14
5-Feb-14
4-Mar-14
31-Mar-14
1-May-14
6-Jun-14
10-Jul-14



Outfall

Parameter

Quant Avg Quanti Max Conc Avg Conc Min Conc Max

<QL
4
5
<QL
<QL
.8
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
<QL
<QL
<QL

<QL
4
5
<QL
<QL
.8
NULL
NULL
NULL
NULL
<QL
<QL
<QL
<QL
<QL
<QL
<QL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

Due Date
10-Aug-14
10-Sep-14
10-Oct-14
10-Nov-14
10-Dec-14
10-Jan-15
10-Feb-15
10-Mar-15
10-Apr-15
10-May-15
10-Jun-15
10-Jul-15
10-Aug-15
10-Sep-15
10-Oct-15
10-Nov-15
10-Dec-15

Received Date
8-Aug-14
4-Sep-14
8-Oct-14
3-Nov-14
5-Dec-14
6-Jan-15
3-Feb-15
5-Mar-15
6-Apr-15
5-May-15
4-Jun-15
8-Jul-15
4-Aug-15

10-Sep-15
8-Oct-15

2-Nov-15

1-Dec-15



SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS

Facility Name: Permit No.: VA0003867

Receiving Stream:

Omega Protein, Inc.
Cockrell Creek, UT

Version: OWP Guidance Memo 00-2011 (8/24/00)

Stream Information Mixing Information Effluent Information

Mean Hardness (as CaCO3) = NA  mg/l Design Flow (MGD) 0.16 Mean Hardness (as CaCO3) = NA mg/L
90th % Temperature (Annual) = 285 (°C) Acute WLA multiplier 100 90 % Temperature (Annual) = 329 (°0)
90th % Temperature (Winter) = (°C) Chronic WLA multiplier 100 90 % Temperature (Winter) = (°C)
90th % Maximum pH = 8.4 Human health WLA multiplier 100 90 % Maximum pH = 8.97 SuU

10th % Maximum pH = 7.6 10 % Maximum pH = 8.5 SuU

Tier Designation (1 or 2) = 1 Discharge Flow = 0.16 MGD
Early Life Stages Present Y/N = Y

Tidal Zone = 1 (1 = saltwater, 2 = transition zone)

Mean Salinity = 16  (g/kg)

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Acenapthene 0 - -- 9.9E+02 - -- 9.9E+04 - - - -- -- -- - - 9.9E+04
Acrolein 0 -- - 9.3E+00 -- - 9.3E+02 -- -- -- - - - -- -- 9.3E+02
Acrylonitrile® 0 - - 2.5E+00 - - 2.5E+02 - - - - - - - - 2.5E+02
Aldrin © 0 1.3E+00 - 5.0E-04 | 1.3E+02 - 5.0E-02 - - - - - - 1.3E+02 - 5.0E-02
Ammonia-N (mg/l) - Annual 0 1.32E+00 1.99E-01 - 1.32E+02 1.99E+01 - - - - - - - 1.32E+02  1.99E+01 -
Ammonia-N (mg/l) - Winter 0 9.70E+00 1.46E+00 -- 9.70E+02 1.46E+02 - -- -- -- - - - 9.70E+02 1.46E+02 --
Anthracene 0 -- - 4.0E+04 -- - 4.0E+06 -- -- -- - - - -- -- 4.0E+06
Antimony 0 - - 6.4E+02 - - 6.4E+04 - - - - - - - - 6.4E+04
Arsenic 0 6.9E+01 3.6E+01 - 6.9E+03  3.6E+03 - - - - - - - 6.9E+03 3.6E+03 -
Benzene © 0 - - 5.1E+02 - - 5.1E+04 - - - - - - - - 5.1E+04
Benzidine® 0 - - 2.0E-03 - - 2.0E-01 - - - - - - - - 2.0E-01
Benzo (a) anthracene © 0 - - 1.8E-01 - - 1.8E+01 - - - - - - - - 1.8E+01
Benzo (b) fluoranthene © 0 - - 1.8E-01 - - 1.8E+01 - - - - - - - - 1.8E+01
Benzo (k) fluoranthene © 0 - - 1.8E-01 - - 1.8E+01 - - - - - - - - 1.8E+01
Benzo (a) pyrene 0 - - 1.8E-01 - - 1.8E+01 - - - - - - - - 1.8E+01
Bis2-Chloroethyl Ether® 0 - - 5.3E+00 - - 5.3E+02 - - - - - - - - 5.3E+02
Bis2-Chloroisopropyl Ether 0 -- - 6.5E+04 -- - 6.5E+06 -- -- -- - - - -- -- 6.5E+06
Bis2-Ethylhexyl Phthalate® 0 - - 2.2E+01 - - 2.2E+03 - - - - - - - - 2.2E+03
Bromoform © 0 - - 1.4E+03 - - 1.4E+05 - - - - - - - - 1.4E+05
Butylbenzylphthalate 0 -- - 1.9E+03 -- - 1.9E+05 - - - - - - - -- 1.9E+05
Cadmium 0 4.0E+01 8.8E+00 - 4.0E+03  8.8E+02 - - - - - - - 4.0E+03 8.8E+02 -
Carbon Tetrachloride © 0 -- - 1.6E+01 -- - 1.6E+03 -- -- -- - - - -- - 1.6E+03
Chlordane © 0 9.0E-02 4.0E-03 8.1E-03 | 9.0E+00 4.0E-01  8.1E-01 - - - - - - 9.0E+00 4.0E-01 8.1E-01

page 1 of 4

VA0003967 MSTRANTIL.xIsx - Salt & Transition Waters WLAs

1/19/2016 - 12:37 PM




Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
TRC 0 - - - - - - - - - - -
Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 - 1.3E+03  7.5E+02 -- - - - -- -- -- 1.3E+03 7.5E+02 -
Chlorobenzene 0 -- - 1.6E+03 -- - 1.6E+05 -- -- -- -- -- -- - -- 1.6E+05
Chlorodibromomethane® 0 -- - 1.3E+02 -- - 1.3E+04 -- -- -- - - - -- - 1.3E+04
Chloroform 0 -- - 1.1E+04 -- - 1.1E+06 -- -- -- -- -- -- - -- 1.1E+06
2-Chloronaphthalene 0 -- - 1.6E+03 -- - 1.6E+05 -- -- -- -- -- -- -- -- 1.6E+05
2-Chlorophenol 0 - -- 1.5E+02 -- -- 1.5E+04 - - - -- -- -- - - 1.5E+04
Chlorpyrifos 0 1.1E-02 5.6E-03 - 1.1E+00 5.6E-01 - - - - -- -- -- 1.1E+00 5.6E-01 -
Chromium Il 0 -- - -- -- -- -- -- -- - -- -
Chromium VI 0 1.1E+03 5.0E+01 - 1.1E+05 5.0E+03 - - - - -- -- -- 1.1E+05 5.0E+03 -
Chrysene © 0 -- - 1.8E-02 - - 1.8E+00 - - - - - - - - 1.8E+00
Copper 0 9.3E+00 6.0E+00 - 9.3E+02  6.0E+02 -- - - - - - - 9.3E+02 6.0E+02 -
Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 | 1.0E+02 1.0E+02 1.6E+06 - - - - - - 1.0E+02 1.0E+02 1.6E+06
DDD © 0 - -- 3.1E-03 - -- 3.1E-01 - - - - - - - - 3.1E-01
DDE © 0 - - 2.2E-03 - - 2.2E-01 - - - - - - - - 2.2E-01
DT © 0 1.3E-01 1.0E-03 2.2E-03 | 1.3E+01 1.0E-01  2.2E-01 - - - - - - 1.3E+01 1.0E-01 2.2E-01
Demeton 0 -- 1.0E-01 -- -- 1.0E+01 - -- -- -- -- -- -- - 1.0E+01 -
Diazinon 0 8.2E-01 | 8.2E-01 -- 8.2E+01 8.2E+01 -- - - - -- -- -- 8.2E+01 8.2E+01 -
Dibenz(a,h)anthracene 0 - - 1.8E-01 - - 1.8E+01 - - - - - - - - 1.8E+01
1,2-Dichlorobenzene 0 - - 1.3E+03 - - 1.3E+05 - - - - - - - - 1.3E+05
1,3-Dichlorobenzene 0 -- - 9.6E+02 -- - 9.6E+04 -- -- -- -- -- -- - -- 9.6E+04
1,4-Dichlorobenzene 0 - - 1.9E+02 - - 1.9E+04 - - - - - - - - 1.9E+04
3,3-Dichlorobenzidine® 0 -- - 2.8E-01 -- - 2.8E+01 -- -- -- - - - -- - 2.8E+01
Dichlorobromomethane © 0 - - 1.7E4+02 . - 1.7E+04 - - - - - - - - 1.7E+04
1,2-Dichloroethane © 0 - -- 3.7E+02 - -- 3.7E+04 - - - -- -- -- - - 3.7E+04
1,1-Dichloroethylene 0 - - 7.1E+03 - - 7.1E+05 - - - - - - - - 7.1E+05
1,2-trans-dichloroethylene 0 -- - 1.0E+04 -- - 1.0E+06 -- -- -- -- -- -- -- -- 1.0E+06
2,4-Dichlorophenol 0 - - 2.9E+02 - - 2.9E+04 - - - - - - - - 2.9E+04
1,2-Dichloropropane® 0 - - 1.5E+02 - - 1.5E+04 - - - - - - - - 1.5E+04
1,3-Dichloropropene® 0 -- - 2.1E+02 -- - 2.1E+04 - - - - - - -- -- 2.1E+04
Dieldrin © 0 7.1E-01 1.9E-03 5.4E-04 | 7.1E+01 1.9E-01 5.4E-02 - - - - - - 7.1E+01 1.9E-01 5.4E-02
Diethyl Phthalate 0 - -- 4.4E+04 -- -- 4.4E+06 -- -- -- -- -- -- - - 4.4E+06
2,4-Dimethylphenol 0 -- - 8.5E+02 -- - 8.5E+04 -- -- -- -- -- -- -- -- 8.5E+04
Dimethyl Phthalate 0 - - 1.1E+06 - - 1.1E+08 - - - - - - -- -- 1.1E+08
Di-n-Butyl Phthalate 0 -- - 4.5E+03 -- - 4.5E+05 -- -- -- -- -- -- -- -- 4.5E+05
2,4 Dinitrophenol 0 - - 5.3E+03 - - 5.3E+05 - - - - - - - - 5.3E+05
2-Methyl-4,6-Dinitrophenol 0 -- - 2.8E+02 -- - 2.8E+04 -- -- -- -- -- -- -- -- 2.8E+04
2,4-Dinitrotoluene © 0 - -- 3.4E+01 - -- 3.4E+03 - - - -- -- -- - - 3.4E+03
Dioxin 2,3,7,8-

tetrachlorodibenzo-p-dioxin 0 - - 5.1E-08 - - 5.1E-06 - - - - - - - - 5.1E-06
1,2-Diphenylhydrazine® - - 2.0E+00 - - 2.0E+02 - - - - - - - - 2.0E+02
Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 | 3.4E+00 8.7E-01 8.9E+03 - - - -- -- -- 3.4E+00 8.7E-01 8.9E+03
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 | 3.4E+00 8.7E-01  8.9E+03 -- -- -- - - - 3.4E+00 8.7E-01 8.9E+03
Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 - 3.4E+00 8.7E-01 -- - - - -- -- -- 3.4E+00 8.7E-01 -
Endosulfan Sulfate 0 -- - 8.9E+01 -- - 8.9E+03 -- -- -- -- -- -- - -- 8.9E+03
Endrin 0 3.7E-02 2.3E-03 6.0E-02 3.7E+00 2.3E-01 6.0E+00 - - - - -- -- 3.7E+00 2.3E-01 6.0E+00
Endrin Aldehyde 0 -- - 3.0E-01 -- - 3.0E+01 -- -- -- -- -- -- -- -- 3.0E+01
Ethylbenzene 0 -- - 2.1E+03 -- - 2.1E+05 -- -- -- -- -- -- -- -- 2.1E+05
Fluoranthene 0 -- - 1.4E+02 -- - 1.4E+04 -- -- -- -- -- -- - -- 1.4E+04
Fluorene 0 -- - 5.3E+03 -- - 5.3E+05 -- -- -- -- -- -- - -- 5.3E+05
Guthion 0 -- 1.0E-02 -- -- 1.0E+00 - -- -- -- -- -- -- -- 1.0E+00 --
Heptachlor c 0 5.3E-02 3.6E-03 7.9E-04 5.3E+00 3.6E-01 7.9E-02 - - - -- -- -- 5.3E+00 3.6E-01 7.9E-02
Heptachlor Epoxide® 0 5.3E-02 3.6E-03 3.9E-04 | 5.3E+00 3.6E-01  3.9E-02 - - - - - - 5.3E+00 3.6E-01 3.9E-02
Hexachlorobenzene® 0 - - 2.9E-03 - - 2.9E-01 - - - - - - - - 2.9E-01
Hexachlorobutadiene® 0 -- - 1.8E+02 -- - 1.8E+04 -- -- -- - - - -- - 1.8E+04
Hexachlorocyclohexane Alpha-

BHC® 0 - - 4.9E-02 - - 4.9E+00 - - - - - - - - 4.9E+00
Hexachlorocyclohexane Beta-

BHC® 0 - - 1.7E-01 - - 1.7E+01 - - - - - - - - 1.7E+01
Hexachlorocyclohexane

Gamma-BHC® (Lindane) 0 1.6E-01 - 1.8E+00 | 1.6E+01 - 1.8E+02 - - - - - - 1.6E+01 - 1.8E+02
Hexachlorocyclopentadiene 0 - - 1.1E+03 - - 1.1E+05 - - - - - - - - 1.1E+05
Hexachloroethane® 0 - - 3.3E+01 - - 3.3E+03 - - - - - - - - 3.3E+03
Hydrogen Sulfide 0 - 2.0E+00 - - 2.0E+02 -- - - - -- -- -- - 2.0E+02 -
Indeno (1,2,3-cd) pyrene C 0 -- - 1.8E-01 -- - 1.8E+01 -- -- -- -- -- -- -- -- 1.8E+01
Isophoronec 0 - - 9.6E+03 - - 9.6E+05 - - - -- -- -- - - 9.6E+05
Kepone 0 -- 0.0E+00 -- -- 0.0E+00 - -- -- -- -- -- -- -- 0.0E+00 --
Lead 0 2.4E+02 9.3E+00 -- 2.4E+04  9.3E+02 - -- -- -- - - - 2.4E+04 9.3E+02 --
Malathion 0 - 1.0E-01 - - 1.0E+01 -- - - - -- -- -- - 1.0E+01 -
Mercury 0 1.8E+00 9.4E-01 -- 1.8E+02 9.4E+01 - -- -- -- - - - 1.8E+02 9.4E+01 --
Methyl Bromide 0 -- - 1.5E+03 -- - 1.5E+05 -- -- -- -- -- -- -- -- 1.5E+05
Methylene Chloride © 0 - - 5.9E+03 - - 5.9E+05 - - - - - - - - 5.9E+05
Methoxychlor 0 -- 3.0E-02 -- -- 3.0E+00 - -- -- -- -- -- -- -- 3.0E+00 --
Mirex 0 - 0.0E+00 - - 0.0E+00 -- . . . -- -- -- - 0.0E+00 -
Nickel 0 7.4E+01 8.2E+00 4.6E+03 | 7.4E+03 8.2E+02 4.6E+05 - - - -- -- -- 7.4E+03 8.2E+02 4.6E+05
Nitrobenzene 0 - - 6.9E+02 - - 6.9E+04 - - - - - - - - 6.9E+04
N-Nitrosodimethylamine® 0 - - 3.0E+01 - - 3.0E+03 - - - - - - - - 3.0E+03
N-Nitrosodiphenylamine® 0 - - 6.0E+01 - - 6.0E+03 - - - - - - - - 6.0E+03
N-Nitrosodi-n-propylamine® 0 - - 5.1E+00 - - 5.1E+02 - - - - - - - - 5.1E+02
Nonylphenol 0 7.0E+00 1.7E+00 -- 7.0E+02 1.7E+02 - -- -- -- - - - 7.0E+02 1.7E+02 --
Parathion 0 -- - -- -- - - -- -- -- -- -- -- - -- -
PCB Total® 0 -- 3.0E-02 6.4E-04 -- 3.0E+00  6.4E-02 -- -- -- - - - -- 3.0E+00 6.4E-02
Pentachlorophenol © 0 1.3E+01 7.9E+00 3.0E+01 [ 1.3E+03 7.9E+02  3.0E+03 -- -- -- -- -- -- 1.3E+03 7.9E+02 3.0E+03
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Phenol 0 -- - 8.6E+05 -- - 8.6E+07 -- -- -- - - - -- -- 8.6E+07
Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 1.0E+01 - -- -- -- -- -- -- -- 1.0E+01 --
Pyrene 0 - -- 4.0E+03 -- -- 4.0E+05 - - - -- -- -- - - 4.0E+05
Selenium 0 2.9E+02 7.1E+01 4.2E+03 | 2.9E+04 7.1E+03 4.2E+05 - - - -- -- -- 2.9E+04 7.1E+03 4.2E+05
Silver 0 1.9E+00 - -- 1.9E+02 - - -- -- -- -- -- -- 1.9E+02 -- --
1,1,2,2-Tetrachloroethane® 0 -- - 4.0E+01 -- - 4.0E+03 -- -- -- - - - -- - 4.0E+03
Tetrachloroethylene® 0 - - 3.3E+01 - - 3.3E+03 - - - - - - - - 3.3E+03
Thallium 0 - -- 4.7E-01 - -- 4.7E+01 - - - -- -- -- - - 4.7E+01
Toluene 0 -- - 6.0E+03 -- - 6.0E+05 -- -- -- -- -- -- -- -- 6.0E+05
Toxaphene ¢ 0 2.1E-01 2.0E-04 2.8E-03 2.1E+01  2.0E-02 2.8E-01 - - - -- -- -- 2.1E+01 2.0E-02 2.8E-01
Tributyltin 0 42E-01 7.4E-03 - 42E+01  7.4E-01 - - - - - - - 4.2E+01 7.4E-01 -
1,2,4-Trichlorobenzene 0 -- - 7.0E+01 -- - 7.0E+03 -- -- -- -- -- -- - -- 7.0E+03
1,1,2-Trichloroethane® 0 -- - 1.6E+02 -- - 1.6E+04 -- -- -- - - - -- - 1.6E+04
Trichloroethylene © 0 - - 3.0E+02 - - 3.0E+04 - - - - - - - - 3.0E+04
2,4,6-Trichlorophenol © 0 -- - 2.4E+01 -- - 2.4E+03 -- -- -- - - - -- - 2.4E+03
Vinyl Chloride® 0 - - 2.4E+01 - - 2.4E+03 - - - - - - - - 2.4E+03
Zinc 0 9.0E+01 8.1E+01 2.6E+04 | 9.0E+03 8.1E+03 2.6E+06 -- -- -- -- -- -- 9.0E+03 8.1E+03 2.6E+06
Notes: Site Specific
1. All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal Target Value (SSTV)
2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Antimony 6.4E+04 Note: do not use QL's lower than the
3. Metals measured as Dissolved, unless specified otherwise Arsenic I 2.2E+03 minimum QL's provided in agency guidance
4. "C" indicates a carcinogenic parameter Cadmium 5.3E+02
5. For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium Il #VALUE!
6. Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI 3.0E+03
7. Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper 3.6E+02
= (0.1(WQC - background conc.) + background conc.) for human health Lead 5.6E+02

8. Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury 5.6E+01

Nickel 4.9E+02

Selenium 4.3E+03

Silver 7.6E+01

Zinc 3.6E+03
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Outfall 002 STATS.EXE Limitation Evaluation

Chemical = Ammonia
Chronic averaging period = 30
WLAa = 132 mg/L

WLAc = 19.9 mg/L

QL. =0.2mg/L

# samples/mo. = 2

# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 250

Variance = 22500

C.v. =0.6

97th percentile daily values = 608.354

97th percentile 4 day average = 415.947

97th percentile 30 day average= 301.513
#<QL =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit =40.1516348589846
Average Weekly limit =40.1516348589846
Average Monthly LImit = 32.6506665763086
The data are:

250 mg/L

In accordance with GM00-2011, if the facility already has an ammonia limitation, then effluent data that
was obtained to demonstrate compliance with that limitation cannot be used to determine if a reasonable
potential to cause or contribute to a violation of the standards exists. In these cases, a high fictitious data
point (rather than the actual data) should be used to force the program to calculate a limit. The resulting
limit can be compared to the existing limit to determine if it is sufficiently stringent. The limitations
obtained above are the same as the ones in the 2011 permit, and therefore they are carried forward to

the 2016 permit.



Chemical = Cyanide (pg/L)
Chronic averaging period = 4

WLAa = 100
WLAc = 100
QL =10

# samples/mo. =1
# samples/wk. =1

Summary of Statistics:

# observations = 1

Expected Value = 23

Variance = 190.44

C.V. =0.6

97th percentile daily values = 55.9686

97th percentile 4 day average = 38.2671
97th percentile 30 day average= 27.7392
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:
23



ATTACHMENT I

Whole Effluent Toxicity Testing Evaluation — Outfall 002



Permit No. VAO0O03867

Part |
Page 1 of 13
DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office
4949-A Cox Road, Glen Allen, VA 23060-6296 804/527-5020
MEMORANDUM
To: Deborah DeBiasi, CO WET Coordinator
From: Laura Galli, PRO VPDES Permit Writer
Subject: Whole Effluent Toxicity (WET) Test Data Review — Outfall 002

VPDES Permit VA0003867 — Omega Protein, Inc.
Date: January 21, 2016
Background

The permit for the Omega Proteins plant located at 610 Menhaden Road, in Reedville, Virginia is in the
process of reissuance. The facility processes menhaden by cooking the fish, pressing and separating the
oil and solids, and evaporating the water to leave fish meal and oil. Wastewater associated with this type
of fish processing includes Evaporator and Dryer Condensate, boiler blowdown, and non-contact cooling
water. The current permit, issued June 10, 2011 requires Whole Effluent Toxicity (WET) testing on Outfall
002. Evaporator condensate is generated as wastewater as the plant processes fish. The condensate is
treated through ammonia strippers and discharged from Outfall 002. Also, discharged from Outfall 002 is
a small amount of boiler blowdown created from the operation of cookers and steam dryers. The
discharge from Outfall 002 has a WET limit of 14 acute toxic units (14 TU, equivalent to an LCs, of 7) in
Part I.A.1 of the 2011 permit based on previous demonstrations of potential toxicity from the discharge.
The permit requires that 24-hour flow proportioned composite samples be collected quarterly and
specifies that the 48 hour static acute tests using Mysidopsis bahia (now known as Americamysis bahia)
be performed. All toxicity tests were performed by Coastal Bioanalysts, Inc. No monitoring was required
during quarters when no discharge occurred.

Outfall 995 consists of the discharge of non-contact cooling water; since the discharge from this outfall is
not believed to be a potential source of toxicity, no WET monitoring was required.

Data Summary

WET tests results from quarterly monitoring conducted from 2011 to 2015 at Outfall 002 are shown in
Table 1 below. All tests were performed in accordance with approved testing techniques. Acute toxicity
test results show compliance with acute toxicity limitation contained in the 2011 permit. Quarter 3 of 2012
did not meet the WET limitation; however, a verification sample was collected and no toxicity was
recorded.



Table 1: Quarterly M. bahia Acute WET Test Results for Outfall 002

Year Quarter Date of Test LC50 TUa
1 10/12/2011 >100 <1.00
2011 2 No sample collected
1 No sample collected
07/17/2012 32.6 3.07
2012 10/11/2012 4.5 22.22
3 Re-sampled
10/18/2012 >100 <1.00
4 11/13/2012 35.7 2.8
1 No sample collected
2013 2 06/19/2013 52.9 1.89
3 10/08/2013 >100 <1.00
4 11/11/2013 78.8 1.27
1 No sample collected
2014 2 06/05/2014 65.4 1.53
3 10/21/2014 52.9 1.89
4 No sample collected
1 05/13/2015 52.9 1.89
2015 2 06/17/2015 52.9 1.89
3 10/22/2015 17.5 5.71
4 11/05/2015 9.9 10.1

Discussion and Data Evaluation

The toxicity data was analyzed using the agency established WETLIM10.xls spreadsheet and the
STATS.exe statistical software to determine if there is a need to adjust the acute and chronic endpoints or
establish permit limitations for toxicity. For Outfall 002, an acute and chronic dilution ratio of 1:100 are
applied based on the 1998 CORMIX analysis and modeling results (See Attachment E). Note that when
"Y" is entered for "Diffuser/Model Study?" the plant and receiving stream flow information is not used in
the endpoint and limitation evaluation. The plant flow is being included for informational purposes only
and was obtained from the application Form 2C. Based on results from the WETLIM10 evaluation, the
acute instream waste concentration is calculated as 1 %. An acute toxicity limitation of 14 TU, is
appropriate for Outfall 002. Using the wasteload allocations calculated in WETLIM10 and the acute
toxicity data reported in toxic units (TU) as shown in the table above, the STATS.exe statistical software
program was used to determine if a more stringent toxicity limitation may be required for Outfall 002.



STATS.EXE Output

Chemical = WET - TUa Outfall 002
Chronic averaging period = 4
WLAa = 30

WLACc =

QL =1

# samples/mo. =1

# samples/wk. =1

Summary of Statistics:

# observations = 15

Expected Value = 3.50241

Variance = 16.0877

C.V. =1.145196

97th percentile daily values = 12.8880
97th percentile 4 day average = 8.27575
97th percentile 30 day average= 4.87986
#<QL =0

Model used = lognormal

No Limit is required for this material

The data are:

10.1 1.89
5.71 3.07
1.89 22.22
1.89 1
1.89 1
1.53 1
1.27 1

2.8

Statistical evaluation resulted in no recommended limitation on the basis of acute toxicity. However, the
permit will retain the limitation of 14 TU, in accordance with the agency anti-back sliding policy.

Recommendations
In accordance with Guidance Memo No. 00-2012, data evaluation, and permit writer judgment, below is
the recommended language for whole effluent toxicity limitation for the 2016 permit:

Whole Effluent Toxicity (WET) Limitation and Monitoring Requirements

1. The Whole Effluent Toxicity limitation of 14 TU, (LCso = 7%) in part I.LA.1 is a final limit upon
issuance of this permit.

2. Commencing within the first complete quarter after the effective date of this permit, the permittee
shall conduct quarterly 48-Hour Static Acute Tests using Americamysis bahia (previously known
as Mysidopsis bahia) using 24-hour flow-proportioned composite samples of final effluent from
outfall 002.

These acute tests are to be conducted using 5 geometric dilutions of effluent with a minimum of 4
replicates, with 5 organisms in each. Tests in which control survival is less than 90% are not
acceptable.



7.

One copy of the detailed report concerning the conduct of the test shall accompany the DMR on
which the results are reported. Technical assistance in developing the procedures for these tests
shall be provided by the DEQ, if requested by the permittee. Test procedures and reporting shall
be in accordance with the WET testing methods cited in 40 CFR 136.3.

The test dilutions should be able to determine compliance with the following endpoints:

LCs of 27% equivalent to a TU, of <14

The permit may be modified or revoked and reissued to include pollutant specific limits in lieu of a
WET limit should it be demonstrated that toxicity is due to specific parameters.

The monitoring quarters shall be defined by the seasonal operations of the facility as follows:

Quarter 1: January 1% — March 30"
Quarter 2 April 1% = June 30"

The permittee shall report the results on the quarterly DMR and submit a copy of each toxicity

Quarter 3: July 1% — September 30"
Quarter 4: October 1% — December 31*

test report in accordance with the following schedule:

Test Period Test Period Dates DMR/Report Due Date
Quarter 1 January 1 — March 31, 2017 April 10, 2017
Quarter 2 April 1 — June 30, 2017 July 10, 2017
Quarter 3 July 1 — September 30, 2017 October 10, 2017
Quarter 4 October 1 — December 31, 2017 | January 10, 2018
Quarter 5 January 1 — March 31, 2018 April 10, 2018
Quarter 6 April 1 — June 30, 2018 July 10, 2018
Quarter 7 July 1 — September 30, 2018 October 10, 2018
Quarter 8 October 1 — December 31, 2018 | January 10, 2019
Quarter 9 January 1 — March 31, 2019 April 10, 2019
Quarter 10 April 1 — June 30, 2019 July 10, 2019
Quarter 11 July 1 — September 30, 2019 October 10, 2019
Quarter 12 October 1 — December 31, 2019 | January 10, 2020
Quarter 13 January 1 — March 31, 2020 April 10, 2020
Quarter 14 April 1 — June 30, 2020 July 10, 2020
Quarter 15 July 1 — September 30, 2020 October 10, 2020
Quarter 16 October 1 — December 31, 2020 | January 10, 2021
Quarter 17 January 1 — March 31, 2021 April 10, 2021
Quarter 18 April 1 — June 30, 2021 July 10, 2021
Quarter 19 July 1 — September 30, 2021 October 10, 2021

In the event that quarterly WET testing as required by Part I.A.1 of this permit is not possible due to
lack of operations at the facility, the permittee shall submit a written notice to the DEQ Piedmont
Regional Office with the DMR submitted for the month following the quarter in which the test was to
have been performed.



Spreadsheet for determination of WET test endpoints or WET limits

Excel 97 Acute Endpoint/Permit Limit Use as LCy in Special Condition, as TUa on DMR
Revision Date: 12/13/13
File: WETLIM10.xls ACUTE 15.58284888 | TUa LCs = 7 |% Use as ‘ 14.28 TUa
(MIX.EXE required also) ‘
ACUTE WLAa 30 Note: Inform the permittee that if the mean of the data exceeds
\ this TUa: | 4.37836562]a limit may result using STATS.EXE
[ \ \ | |
Chronic Endpoint/Permit Limit Use as NOEC in Special Condition, as TUc on DMR
CHRONIC | 155.8284888|TU, NOEC = 1|% Use as 100.00 |TU,
BOTH* 300|TU, NOEC = 1|/% Use as 100.00 |TU.
Enter data in the cells with blue type: AML 155.8284888 | TU, NOEC = 1|% Use as 100.00 |TU,
Entry Date: \ 02/11/16 ACUTE WLAa,c 300 Note: Inform the permittee that if the mean
Facility Name: Omega Protein, Inc. CHRONIC WLAc 100 of the data exceeds this TUc: 64.036887
VPDES Number: VA0003867 * Both means acute expressed as chronic a limit may result using STATS.EXE
Outfall Number: 2 \ [ ‘
\ % Flow to be used from MIX.EXE Diffuser /modeling study?
Plant Flow: | 0.16|MGD Enter Y/N Y
Acute 1Q10: 0/MGD 100 % Acute 100|:1
Chronic 7Q10: 0/MGD 100 % Chronic 100|:1
Are data available to calculate CV?  (Y/N) Y (Minimum of 10 data points, same species, needed) Go to Page 2
Are data available to calculate ACR? (Y/N) N (NOEC<LC50, do not use greater/less than data) Go to Page 3

\ l

IWC, 1/% Plant flow/plant flow + 1Q10 NOTE: If the IWCa is >33%, specify the
IWC, 1/% Plant flow/plant flow + 7Q10 NOAEC = 100% test/endpoint for use
Dilution, acute 100 100/IWCa

Dilution, chronic 100 100/IWCc

WLA, 30| Instream criterion (0.3 TUa) X's Dilution, acute

WLA, 100 |Instream criterion (1.0 TUc) X's Dilution, chronic

WLA, . 300|ACR X's WLA, - converts acute WLA to chronic units

ACR -acute/chronic ratio

10

LC50/NOEC (Default is 10 - if data are available, use tables Page 3

CV-Coefficient of variatior|

1.049149239

Default of 0.6 - if data are available, use tables Page 2)

Constants |eA 0.286663381 | Default = 0.41

eB 0.446703214 | Default = 0.60

eC 3.488412077 | Default = 2.43

eD 3.488412077 | Default = 2.43 (1 samp)|No. of sample 1 **The Maximum Daily Limit is calculated from the lowest

‘ LTA, X's eC. The LTAa,c and MDL using it are driven by the ACR.

LTA.c 85.99901426 |WLAa,c X's eA
LTA, 44.67032144 |WLAc X's eB - Rounded NOEC's %
MDL** with LTA, ¢ 300 TU, NOEC = 0.333333| (Protects from acute/chronic toxicity) NOEC = 1%
MDL** with LTA, 155.8284888 |TU, NOEC = 0.641731| (Protects from chronic toxicity) NOEC = 1%
AML with lowest LTA 155.8284888 |TU, NOEC = 0.641731|Lowest LTA X's eD NOEC = 1

\

IF ONLY ACUTE ENDPOINT/LIMIT IS NEEDED, CONVERT MDL FROM TU, to TU,

[ Rounded LC50's %
MDL with LTA, ¢ 30 TU, LC50 = 3.333333|% LC50 = 4%
MDL with LTA, 15.58284888 |TU, LC50 = 6.417312|% LC50 = 7




Page 2 - Follow the directions to develop a site specific CV (coefficient of variation)

IF YOU HAVE AT LEAST 10 DATA POINTS THAT Vertebrate Invertebrate
ARE QUANTIFIABLE (NOT "<" OR ">")‘ IC,5 Data IC,5 Data
FOR A SPECIES, ENTER THE DATA IN EITHER or or
COLUMN "G" (VERTEBRATE) OR COLUMN LCs, Data LN of data LCso Data | LN of data
"J" (INVERTEBRATE). THE 'CV' WILL BE Fkkekkkokkkok Fkkkkkkkokkokk
PICKED UP FOR THE CALCULATIONS 1 1 9.9| 2.292535
BELOW. THE DEFAULT VALUES FOR eA, 2 2 17.5| 2.862201
eB, AND eC WILL CHANGE IF THE 'CV' IS 3 3 52.9| 3.968403
ANYTHING OTHER THAN 0.6. 4 4 52.9| 3.968403
5 5 52.9| 3.968403
6 6 65.4| 4.180522
7 7 78.8| 4.366913
Coefficient of Variation for effluent tests 8 8 52.9| 3.968403
9 9 35.7| 3.575151
CV = 1.049149239 | (Default 0.6) 10 10 45| 1.504077
11 11 32.6| 3.484312
&= 0.742277347 12 12 52.9| 3.968403
0= 0.861555191 13 13
14 14
Using the log variance to develop eA 15 15
[(P. 100, step 2a of TSD) 16 16
Z =1.881 (97% probability stat from table 17 17
A= -1.24944664 18 18
eA= 0.286663381 19 19
20 20
Using the log variance to develop eB
(P. 100, step 2b of TSD) St Dev NEED DATA|NEED DATA |St Dev 22.681208| 0.8615552
642 = 0.243086193 Mean 0 0/Mean 42.408333| 3.5089773
0, = 0.49303772 Variance 0 0.000000 | Variance 514.4372| 0.742277
B= -0.80586085 cv 0 Ccv 1.0491492
eB = 0.446703214

Using the log variance to develop eC

(P. 100, step 4a of TSD)

&= 0.742277347
8= 0.861555191
Cc= 1.249446641
eC= 3.488412077

Using the log variance to develop eD

(P. 100, step 4b of TSD)

n= 1 This number will most likely stay as "1", for 1 sample/month.
8, = 0.742277347
0, = 0.861555191
D= 1.249446641

eD = 3.488412077




Page 3 - Follow directions to develop a site specific ACR (Acute to Chronic Ratio)

To determine Acute/Chronic Ratio (ACR), insert usable data below. Usable data is defined as valid paired test results,

acute and chronic, tested at the same temperature, same species. The chronic NOEC must be less than the acute

LCs, since the ACR divides the LCs, by the NOEC. LCsy's >100% should not be used.

[
Table 1. ACR using Vertebrate data Convert LCsy's and NOEC's to Chronic TU's
for use in WLA.EXE
Table 3. ACR used: 10
Set # LCqy NOEC| Test ACR| Logarithm Geomean Antilog |ACR to Use
1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA Enter LCxy TUc Enter NOEC TUc
2 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 1 NO DATA NO DATA
3 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 2 NO DATA NO DATA
4 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 3 NO DATA NO DATA
5 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 4 NO DATA NO DATA
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 5 NO DATA NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 6 NO DATA NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 7 NO DATA NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 8 NO DATA NO DATA
10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 9 NO DATA NO DATA
10 NO DATA NO DATA
ACR for vertebrate data: 0 11 NO DATA NO DATA
\ 12 NO DATA NO DATA
Table 1. Result: Vertebrate ACR 0 13 NO DATA NO DATA
Table 2. Result: Invertebrate ACR 0 14 NO DATA NO DATA
Lowest ACR Default to 10 15 NO DATA NO DATA
| \ 16 NO DATA NO DATA
Table 2. ACR using Invertebrate data 17 NO DATA NO DATA
18 NO DATA NO DATA
19 NO DATA NO DATA
Set # LCqy NOEC| Test ACR| Logarithm Geomean Antilog |ACR to Use 20 NO DATA NO DATA
1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
2 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA If WLA.EXE determines that an acute limit is needed, you need to
3 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA convert the TUc answer you get to TUa and then an LC50,
4 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA enter it here: NO DATA | %LCsq
5 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA NO DATA |TUa
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
ACR for vertebrate data: 0
DILUTION SERIES TO RECOMMEND
Table 4. Monitoring Limit
% Effluent |TUc % Effluent |TUc
Dilution series based on data mean 1.6 64.036887
Dilution series to use for limit 1 100
Dilution factor to recommend: 0.124964 0.1
\
Dilution series to recommend: 100.0 1.00 100.0 1.00
12.5 8.00 10.0 10.00
1.6 64.04 1.0 100.00
0.2 512.44 0.1 1000.00
0.02 4100.72 0.0 10000.00
Extra dilutions if needed 0.00 32815.24 0.0 100000.00
0.00 262597.53 0.0 HH




Cell: 19
Comment:
This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">").

Cell: K18
Comment: This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">").

Cell: J22
Comment: Remember to change the "N" to "Y" if you have ratios entered, otherwise, they won't be used in the calculations.

Cell: C40
Comment:
If you have entered data to calculate an ACR on page 3, and this is still defaulted to "10", make sure you have selected "Y" in cell E21

Cell: C41
Comment: If you have entered data to calculate an effluent specific CV on page 2, and this is still defaulted to "0.6", make sure you have selected "Y"in cell E20

Cell: L48
Comment:
See Row 151 for the appropriate dilution series to use for these NOEC's

Cell: G62
Comment:
Vertebrates are:
Pimephales promelas
Oncorhynchus mykiss
Cyprinodon variegatus

Cell: J62
Comment:
Invertebrates are:
Ceriodaphnia dubia
Mysidopsis bahia

Cell: C117
Comment: Vertebrates are:

Pimephales promelas
Cyprinodon variegatus
Cell: M119
Comment: The ACR has been picked up from cell C34 on Page 1. If you have paired data to calculate an ACR, enter it in the tables to the left, and make sure you have a"Y"in cell E21 on Page 1. Otherwise, the default of 10 will be used to convert your acute data.
Cell: M121
Comment: If you are only concerned with acute data, you can enter it in the NOEC column for conversion and the number calculated will be equivalent to the TUa. The calculation is the same: 100/NOEC = TUc or 100/LC50 = TUa.
Cell: C138

Comment: Invertebrates are:

Ceriodaphnia dubia
Mysidopsis bahia



Spreadsheet for determination of WET test endpoints or WET limits

Excel 97 Acute Endpoint/Permit Limit Use as LCy in Special Condition, as TUa on DMR
Revision Date: 12/13/13
File: WETLIM10.xls ACUTE 15.58284888 | TUa LCs = 7 |% Use as ‘ 14.28 TUa
(MIX.EXE required also) ‘
ACUTE WLAa 30 Note: Inform the permittee that if the mean of the data exceeds
\ this TUa: | 4.37836562]a limit may result using STATS.EXE
[ \ \ | |
Chronic Endpoint/Permit Limit Use as NOEC in Special Condition, as TUc on DMR
CHRONIC | 155.8284888|TU, NOEC = 1|% Use as 100.00 |TU,
BOTH* 300|TU, NOEC = 1|/% Use as 100.00 |TU.
Enter data in the cells with blue type: AML 155.8284888 | TU, NOEC = 1|% Use as 100.00 |TU,
Entry Date: \ 02/11/16 ACUTE WLAa,c 300 Note: Inform the permittee that if the mean
Facility Name: Omega Protein, Inc. CHRONIC WLAc 100 of the data exceeds this TUc: 64.036887
VPDES Number: VA0003867 * Both means acute expressed as chronic a limit may result using STATS.EXE
Outfall Number: 2 \ [ ‘
\ % Flow to be used from MIX.EXE Diffuser /modeling study?
Plant Flow: | 0.16|MGD Enter Y/N Y
Acute 1Q10: 0/MGD 100 % Acute 100|:1
Chronic 7Q10: 0/MGD 100 % Chronic 100|:1
Are data available to calculate CV?  (Y/N) Y (Minimum of 10 data points, same species, needed) Go to Page 2
Are data available to calculate ACR? (Y/N) N (NOEC<LC50, do not use greater/less than data) Go to Page 3

\ l

IWC, 1/% Plant flow/plant flow + 1Q10 NOTE: If the IWCa is >33%, specify the
IWC, 1/% Plant flow/plant flow + 7Q10 NOAEC = 100% test/endpoint for use
Dilution, acute 100 100/IWCa

Dilution, chronic 100 100/IWCc

WLA, 30| Instream criterion (0.3 TUa) X's Dilution, acute

WLA, 100 |Instream criterion (1.0 TUc) X's Dilution, chronic

WLA, . 300|ACR X's WLA, - converts acute WLA to chronic units

ACR -acute/chronic ratio

10

LC50/NOEC (Default is 10 - if data are available, use tables Page 3

CV-Coefficient of variatior|

1.049149239

Default of 0.6 - if data are available, use tables Page 2)

Constants |eA 0.286663381 | Default = 0.41

eB 0.446703214 | Default = 0.60

eC 3.488412077 | Default = 2.43

eD 3.488412077 | Default = 2.43 (1 samp)|No. of sample 1 **The Maximum Daily Limit is calculated from the lowest

‘ LTA, X's eC. The LTAa,c and MDL using it are driven by the ACR.

LTA.c 85.99901426 |WLAa,c X's eA
LTA, 44.67032144 |WLAc X's eB - Rounded NOEC's %
MDL** with LTA, ¢ 300 TU, NOEC = 0.333333| (Protects from acute/chronic toxicity) NOEC = 1%
MDL** with LTA, 155.8284888 |TU, NOEC = 0.641731| (Protects from chronic toxicity) NOEC = 1%
AML with lowest LTA 155.8284888 |TU, NOEC = 0.641731|Lowest LTA X's eD NOEC = 1

\

IF ONLY ACUTE ENDPOINT/LIMIT IS NEEDED, CONVERT MDL FROM TU, to TU,

[ Rounded LC50's %
MDL with LTA, ¢ 30 TU, LC50 = 3.333333|% LC50 = 4%
MDL with LTA, 15.58284888 |TU, LC50 = 6.417312|% LC50 = 7




Page 2 - Follow the directions to develop a site specific CV (coefficient of variation)

IF YOU HAVE AT LEAST 10 DATA POINTS THAT Vertebrate Invertebrate
ARE QUANTIFIABLE (NOT "<" OR ">")‘ IC,5 Data IC,5 Data
FOR A SPECIES, ENTER THE DATA IN EITHER or or
COLUMN "G" (VERTEBRATE) OR COLUMN LCs, Data LN of data LCso Data | LN of data
"J" (INVERTEBRATE). THE 'CV' WILL BE Fkkekkkokkkok Fkkkkkkkokkokk
PICKED UP FOR THE CALCULATIONS 1 1 9.9| 2.292535
BELOW. THE DEFAULT VALUES FOR eA, 2 2 17.5| 2.862201
eB, AND eC WILL CHANGE IF THE 'CV' IS 3 3 52.9| 3.968403
ANYTHING OTHER THAN 0.6. 4 4 52.9| 3.968403
5 5 52.9| 3.968403
6 6 65.4| 4.180522
7 7 78.8| 4.366913
Coefficient of Variation for effluent tests 8 8 52.9| 3.968403
9 9 35.7| 3.575151
CV = 1.049149239 | (Default 0.6) 10 10 45| 1.504077
11 11 32.6| 3.484312
&= 0.742277347 12 12 52.9| 3.968403
0= 0.861555191 13 13
14 14
Using the log variance to develop eA 15 15
[(P. 100, step 2a of TSD) 16 16
Z =1.881 (97% probability stat from table 17 17
A= -1.24944664 18 18
eA= 0.286663381 19 19
20 20
Using the log variance to develop eB
(P. 100, step 2b of TSD) St Dev NEED DATA|NEED DATA |St Dev 22.681208| 0.8615552
642 = 0.243086193 Mean 0 0/Mean 42.408333| 3.5089773
0, = 0.49303772 Variance 0 0.000000 | Variance 514.4372| 0.742277
B= -0.80586085 cv 0 Ccv 1.0491492
eB = 0.446703214

Using the log variance to develop eC

(P. 100, step 4a of TSD)

&= 0.742277347
8= 0.861555191
Cc= 1.249446641
eC= 3.488412077

Using the log variance to develop eD

(P. 100, step 4b of TSD)

n= 1 This number will most likely stay as "1", for 1 sample/month.
8, = 0.742277347
0, = 0.861555191
D= 1.249446641

eD = 3.488412077




Page 3 - Follow directions to develop a site specific ACR (Acute to Chronic Ratio)

To determine Acute/Chronic Ratio (ACR), insert usable data below. Usable data is defined as valid paired test results,

acute and chronic, tested at the same temperature, same species. The chronic NOEC must be less than the acute

LCs, since the ACR divides the LCs, by the NOEC. LCsy's >100% should not be used.

[
Table 1. ACR using Vertebrate data Convert LCsy's and NOEC's to Chronic TU's
for use in WLA.EXE
Table 3. ACR used: 10
Set # LCqy NOEC| Test ACR| Logarithm Geomean Antilog |ACR to Use
1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA Enter LCxy TUc Enter NOEC TUc
2 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 1 NO DATA NO DATA
3 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 2 NO DATA NO DATA
4 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 3 NO DATA NO DATA
5 #NIA #N/A #N/A #N/A #N/A #N/A NO DATA 4 NO DATA NO DATA
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 5 NO DATA NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 6 NO DATA NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 7 NO DATA NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 8 NO DATA NO DATA
10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA 9 NO DATA NO DATA
10 NO DATA NO DATA
ACR for vertebrate data: 0 11 NO DATA NO DATA
\ 12 NO DATA NO DATA
Table 1. Result: Vertebrate ACR 0 13 NO DATA NO DATA
Table 2. Result: Invertebrate ACR 0 14 NO DATA NO DATA
Lowest ACR Default to 10 15 NO DATA NO DATA
| \ 16 NO DATA NO DATA
Table 2. ACR using Invertebrate data 17 NO DATA NO DATA
18 NO DATA NO DATA
19 NO DATA NO DATA
Set # LCqy NOEC| Test ACR| Logarithm Geomean Antilog |ACR to Use 20 NO DATA NO DATA
1 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
2 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA If WLA.EXE determines that an acute limit is needed, you need to
3 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA convert the TUc answer you get to TUa and then an LC50,
4 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA enter it here: NO DATA | %LCsq
5 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA NO DATA |TUa
6 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
7 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
8 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
9 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
10 #N/A #N/A #N/A #N/A #N/A #N/A NO DATA
ACR for vertebrate data: 0
DILUTION SERIES TO RECOMMEND
Table 4. Monitoring Limit
% Effluent |TUc % Effluent |TUc
Dilution series based on data mean 1.6 64.036887
Dilution series to use for limit 1 100
Dilution factor to recommend: 0.124964 0.1
\
Dilution series to recommend: 100.0 1.00 100.0 1.00
12.5 8.00 10.0 10.00
1.6 64.04 1.0 100.00
0.2 512.44 0.1 1000.00
0.02 4100.72 0.0 10000.00
Extra dilutions if needed 0.00 32815.24 0.0 100000.00
0.00 262597.53 0.0 HH




Cell: 19
Comment:
This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">").

Cell: K18
Comment: This is assuming that the data are Type 2 data (none of the data in the data set are censored - "<" or ">").

Cell: J22
Comment: Remember to change the "N" to "Y" if you have ratios entered, otherwise, they won't be used in the calculations.

Cell: C40
Comment:
If you have entered data to calculate an ACR on page 3, and this is still defaulted to "10", make sure you have selected "Y" in cell E21

Cell: C41
Comment: If you have entered data to calculate an effluent specific CV on page 2, and this is still defaulted to "0.6", make sure you have selected "Y"in cell E20

Cell: L48
Comment:
See Row 151 for the appropriate dilution series to use for these NOEC's

Cell: G62
Comment:
Vertebrates are:
Pimephales promelas
Oncorhynchus mykiss
Cyprinodon variegatus

Cell: J62
Comment:
Invertebrates are:
Ceriodaphnia dubia
Mysidopsis bahia

Cell: C117
Comment: Vertebrates are:

Pimephales promelas
Cyprinodon variegatus
Cell: M119
Comment: The ACR has been picked up from cell C34 on Page 1. If you have paired data to calculate an ACR, enter it in the tables to the left, and make sure you have a"Y"in cell E21 on Page 1. Otherwise, the default of 10 will be used to convert your acute data.
Cell: M121
Comment: If you are only concerned with acute data, you can enter it in the NOEC column for conversion and the number calculated will be equivalent to the TUa. The calculation is the same: 100/NOEC = TUc or 100/LC50 = TUa.
Cell: C138

Comment: Invertebrates are:

Ceriodaphnia dubia
Mysidopsis bahia



ATTACHMENT J

Effluent Limitation Development — Outfall 995



Facility Name: Omega Protein, Inc.

Outfall Parameter Quant Avg Quanti Max Conc Avg Conc Min Conc Max Due Date Received Date
995 FLOW (MGD) 4.9 8.4 NULL NULL NULL  10-Dec-11 9-Dec-11
3.8 7.0 NULL NULL NULL  10-Jan-12 5-Jan-12
NULL NULL NULL NULL NULL  10-Feb-12 30-Jan-12
NULL NULL NULL NULL NULL  10-Mar-12 7-Mar-12
NULL NULL NULL NULL NULL  10-Apr-12 9-Apr-12
NULL NULL NULL NULL NULL  10-May-12 3-May-12
4.8 8.4 NULL NULL NULL  10-Jun-12 8-Jun-12
5.5 8.4 NULL NULL NULL  10-Jul-12 4-Jul-12
6.3 8.4 NULL NULL NULL  10-Aug-12 8-Aug-12
6.2 8.4 NULL NULL NULL  10-Sep-12 7-Sep-12
5.3 8.4 NULL NULL NULL  10-Oct-12 4-Oct-12
4.85 8.42 NULL NULL NULL  10-Nov-12 9-Nov-12
2.46 3.16 NULL NULL NULL  10-Dec-12  10-Dec-12
NULL NULL NULL NULL NULL  10-Jan-13 4-Jan-13
NULL NULL NULL NULL NULL  10-Feb-13 1-Feb-13
NULL NULL NULL NULL NULL  10-Mar-13 1-Mar-13
NULL NULL NULL NULL NULL  10-Apr-13 5-Apr-13
NULL NULL NULL NULL NULL  10-May-13 1-May-13
NULL NULL NULL NULL NULL  10-Jun-13 7-Jun-13
5.107 8.424 NULL NULL NULL  10-Jul-13 1-Jul-13
4.95 7.90 NULL NULL NULL  10-Aug-13 9-Aug-13
6.4 8.4 NULL NULL NULL  10-Sep-13 9-Sep-13
6.22 9.48 NULL NULL NULL  10-Oct-13 8-Oct-13
5.4 11.6 NULL NULL NULL  10-Nov-13 8-Nov-13
4.70 8.42 NULL NULL NULL  10-Dec-13  10-Dec-13
NULL NULL NULL NULL NULL  10-Jan-14 8-Jan-14
NULL NULL NULL NULL NULL  10-Feb-14 5-Feb-14
NULL NULL NULL NULL NULL  10-Mar-14 4-Mar-14
NULL NULL NULL NULL NULL  10-Apr-14 31-Mar-14
NULL NULL NULL NULL NULL  10-May-14 1-May-14
4.27 6.84 NULL NULL NULL  10-Jun-14 6-Jun-14
5.9 8.4 NULL NULL NULL  10-Jul-14 10-Jul-14
6.0 8.4 NULL NULL NULL  10-Aug-14 8-Aug-14
6.02 8.42 NULL NULL NULL  10-Sep-14 4-Sep-14
5.4 8.4 NULL NULL NULL  10-Oct-14 8-Oct-14
4.8 8.4 NULL NULL NULL  10-Nov-14 3-Nov-14
3.2 4.2 NULL NULL NULL  10-Dec-14 5-Dec-14
4.3 5.8 NULL NULL NULL  10-Jan-15 6-Jan-15
NULL NULL NULL NULL NULL  10-Feb-15 3-Feb-15
NULL NULL NULL NULL NULL  10-Mar-15 5-Mar-15
NULL NULL NULL NULL NULL  10-Apr-15 6-Apr-15
NULL NULL NULL NULL NULL  10-May-15 5-May-15
5.54 8.42 NULL NULL NULL  10-Jun-15 4-Jun-15
6.460 8.424 NULL NULL NULL  10-Jul-15 8-Jul-15
6.821 8.424 NULL NULL NULL  10-Aug-15 4-Aug-15
2.446 4.212 NULL NULL NULL  10-Sep-15  10-Sep-15
3.182 4.212 NULL NULL NULL  10-Oct-15 8-Oct-15
2.728 4.212 NULL NULL NULL  10-Nov-15 2-Nov-15
2.523 4212 NULL NULL NULL  10-Dec-15 1-Dec-15
pH (S.U.) NULL NULL NULL 7.87 8.31 10-Dec-11 9-Dec-11
NULL NULL NULL 8.17 8.49 10-Jan-12 5-Jan-12
NULL NULL NULL NULL NULL  10-Feb-12 30-Jan-12
NULL NULL NULL NULL NULL  10-Mar-12 7-Mar-12
NULL NULL NULL NULL NULL  10-Apr-12 9-Apr-12
NULL NULL NULL NULL NULL  10-May-12 3-May-12
NULL NULL NULL 7.91 8.3 10-Jun-12 8-Jun-12
NULL NULL NULL 7.8 8.3 10-Jul-12 4-Jul-12
NULL NULL NULL 7.5 8.4 10-Aug-12 8-Aug-12
NULL NULL NULL 7.5 7.9 10-Sep-12 7-Sep-12
NULL NULL NULL 7.5 7.97 10-Oct-12 4-Oct-12
NULL NULL NULL 7.74 8.22 10-Nov-12 9-Nov-12

NULL NULL NULL 7.53 8.43 10-Dec-12  10-Dec-12



Outfall Parameter Quant Avg Quanti Max Conc Avg Conc Min Conc Max Due Date Received Date

NULL NULL NULL NULL NULL 10-Jan-13  4-Jan-13
NULL NULL NULL NULL NULL  10-Feb-13  1-Feb-13
NULL NULL NULL NULL NULL  10-Mar-13  1-Mar-13
NULL NULL NULL NULL NULL  10-Apr-13  5-Apr-13
NULL NULL NULL NULL NULL 10-May-13  1-May-13
NULL NULL NULL NULL NULL  10-Jun-13  7-Jun-13
NULL NULL NULL 7.66 81  10-Jul-13 1-Jul-13
NULL NULL NULL 7.65 811  10-Aug-13  9-Aug-13
NULL NULL NULL 7.54 8.14  10-Sep-13  9-Sep-13
NULL NULL NULL 7.53 7.9  10-Oct13  8-Oct-13
NULL NULL NULL 7.56 8 10-Nov-13  8-Nov-13
NULL NULL NULL 7.78 8.14  10-Dec-13  10-Dec-13
NULL NULL NULL NULL NULL 10-Jan-14  8-Jan-14
NULL NULL NULL NULL NULL  10-Feb-14  5-Feb-14
NULL NULL NULL NULL NULL  10-Mar-14  4-Mar-14
NULL NULL NULL NULL NULL  10-Apr-14  31-Mar-14
NULL NULL NULL NULL NULL 10-May-14  1-May-14
NULL NULL NULL 8.02 871  10-Jun-14  6-Jun-14
NULL NULL NULL 7.79 825  10-Jul-14  10-Jul-14
NULL NULL NULL 7.7 8.2  10-Aug-14  8-Aug-14
NULL NULL NULL 7.63 8.1  10-Sep-14  4-Sep-14
NULL NULL NULL 7.6 8 10-Oct-14  8-Oct-14
NULL NULL NULL 7.8 8 10-Nov-14  3-Nov-14
NULL NULL NULL 8.4 85  10-Dec-14  5-Dec-14
NULL NULL NULL 7.9 83  10-Jan-15  6-Jan-15
NULL NULL NULL NULL NULL  10-Feb-15  3-Feb-15
NULL NULL NULL NULL NULL  10-Mar-15  5-Mar-15
NULL NULL NULL NULL NULL  10-Apr-15  6-Apr-15
NULL NULL NULL NULL NULL 10-May-15  5-May-15
NULL NULL NULL 7.84 812  10-Jun-15  4-Jun-15
NULL NULL NULL 75 8 10-Jul-15 8-Jul-15
NULL NULL NULL 7.8 8.4  10-Aug-15  4-Aug-15
NULL NULL NULL 7.9 82  10-Sep-15  10-Sep-15
NULL NULL NULL 7.7 8 10-Oct-15  8-Oct-15
NULL NULL NULL 7.9 8 10-Nov-15  2-Nov-15
NULL NULL NULL 7.8 7.9  10-Dec-15  1-Dec-15

90th 8.44
10th 7.96

COPPER, TOTAL

(AS CU) (ug/L) NULL NULL NR NULL NR  10-Dec-11  9-Dec-11
NULL NULL NR NULL NR  10-Jan-12  5-Jan-12
NULL NULL <QL NULL <QL  10-Feb-12  21-Nov-11
NULL NULL NULL NULL NULL  10-Feb-12  30-Jan-12
NULL NULL NULL NULL NULL  10-Mar-12  7-Mar-12
NULL NULL NULL NULL NULL  10-Apr-12  9-Apr-12
NULL NULL NULL NULL NULL 10-May-12  3-May-12
NULL NULL NR NULL NR  10-Jun-12  8-Jun-12
NULL NULL NR NULL NR  10-Jul-12 4-Jul-12
NULL NULL <L NULL <QL  10-Aug-12  8-Aug-12
NULL NULL NR NULL NR  10-Aug-12  8-Aug-12
NULL NULL NR NULL NR  10-Sep-12  7-Sep-12
NULL NULL NR NULL NR  10-Oct12  4-Oct-12
NULL NULL NR NULL NR  10-Nov-12  9-Nov-12
NULL NULL <L NULL <QL  10-Nov-12  9-Nov-12
NULL NULL NR NULL NR  10-Dec-12  10-Dec-12
NULL NULL NULL NULL NULL 10-Jan-13  4-Jan-13
NULL NULL <L NULL <QL  10-Feb-13  10-Dec-12
NULL NULL NULL NULL NULL  10-Feb-13  1-Feb-13
NULL NULL NULL NULL NULL  10-Mar-13  1-Mar-13
NULL NULL NULL NULL NULL  10-Apr-13  5-Apr-13
NULL NULL NULL NULL NULL 10-May-13  1-May-13
NULL NULL NULL NULL NULL  10-Jun-13  7-Jun-13

NULL NULL NR NULL NR 10-Jul-13 1-Jul-13



Outfall Parameter Quant Avg Quanti Max Conc Avg Conc Min Conc Max Due Date Received Date

NULL NULL NULL NULL NULL  10-Aug-13 9-Aug-13
NULL NULL NR NULL NR 10-Aug-13 8-Jul-13
NULL NULL NR NULL NR 10-Sep-13 9-Sep-13
NULL NULL NR NULL NR 10-Oct-13 8-Oct-13
NULL NULL NR NULL NR 10-Nov-13 8-Nov-13
NULL NULL <QL NULL <QL 10-Nov-13 8-Nov-13
NULL NULL NR NULL NR 10-Dec-13 10-Dec-13
NULL NULL NULL NULL NULL  10-Jan-14 8-Jan-14
NULL NULL <QL NULL <QL 10-Feb-14 5-Feb-14
NULL NULL NULL NULL NULL  10-Feb-14 5-Feb-14
NULL NULL NULL NULL NULL  10-Mar-14 4-Mar-14
NULL NULL NULL NULL NULL  10-Apr-14 31-Mar-14
NULL NULL NULL NULL NULL  10-May-14 1-May-14
NULL NULL NULL NULL NULL  10-May-14 1-May-14
NULL NULL NR NULL NR 10-Jun-14 6-Jun-14
NULL NULL 10 NULL 10 10-Jul-14 10-Jul-14
NULL NULL 10 NULL 10 10-Aug-14 10-Jul-14
NULL NULL NR NULL NR 10-Aug-14 8-Aug-14
NULL NULL NR NULL NR 10-Sep-14 4-Sep-14
NULL NULL NR NULL NR 10-Oct-14 8-Oct-14
NULL NULL 13 NULL 13 10-Nov-14 3-Nov-14
NULL NULL 13 NULL 13 10-Nov-14 3-Nov-14
NULL NULL NR NULL NR 10-Dec-14 5-Dec-14
NULL NULL NR NULL NR 10-Jan-15 6-Jan-15
NULL NULL 8.9 NULL 8.9 10-Feb-15 3-Feb-15
NULL NULL NULL NULL NULL  10-Feb-15 3-Feb-15
NULL NULL NULL NULL NULL  10-Mar-15 5-Mar-15
NULL NULL NULL NULL NULL  10-Apr-15 6-Apr-15
NULL NULL NULL NULL NULL 10-Jul-15 NULL
NULL NULL NR NULL NR 10-Oct-15 10-Oct-15
NULL NULL 11 NULL 11 10-Nov-15 2-Nov-15

TEMPERATURE,

WATER (DEG. C) NULL NULL 18 NULL 31 10-Dec-11 9-Dec-11
NULL NULL 21 NULL 32 10-Jan-12 5-Jan-12
NULL NULL NULL NULL NULL  10-Feb-12 30-Jan-12
NULL NULL NULL NULL NULL  10-Mar-12 7-Mar-12
NULL NULL NULL NULL NULL  10-Apr-12 9-Apr-12
NULL NULL NULL NULL NULL  10-May-12 3-May-12
NULL NULL 27 NULL 31 10-Jun-12 8-Jun-12
NULL NULL 29.6 NULL 37.1 10-Jul-12 4-Jul-12
NULL NULL 31.9 NULL 35.6 10-Aug-12 8-Aug-12
NULL NULL 314 NULL 35.6 10-Sep-12 7-Sep-12
NULL NULL 27.2 NULL 31.6 10-Oct-12 4-Oct-12
NULL NULL 221 NULL 275 10-Nov-12 9-Nov-12
NULL NULL 14.55 NULL 18.6 10-Dec-12 10-Dec-12
NULL NULL NULL NULL NULL  10-Jan-13 4-Jan-13
NULL NULL NULL NULL NULL  10-Feb-13 1-Feb-13
NULL NULL NULL NULL NULL  10-Mar-13 1-Mar-13
NULL NULL NULL NULL NULL  10-Apr-13 5-Apr-13
NULL NULL NULL NULL NULL  10-May-13 1-May-13
NULL NULL NULL NULL NULL  10-Jun-13 7-Jun-13
NULL NULL 28.84 NULL 32.3 10-Jul-13 1-Jul-13
NULL NULL 32.11 NULL 354 10-Aug-13 9-Aug-13
NULL NULL 30.5 NULL 35.7 10-Sep-13 9-Sep-13
NULL NULL 321 NULL 41.1 10-Oct-13 8-Oct-13
NULL NULL 24.7 NULL 30.8 10-Nov-13 8-Nov-13
NULL NULL 21.24 NULL 25.9 10-Dec-13 10-Dec-13
NULL NULL NULL NULL NULL  10-Jan-14 8-Jan-14
NULL NULL NULL NULL NULL  10-Feb-14 5-Feb-14
NULL NULL NULL NULL NULL  10-Mar-14 4-Mar-14
NULL NULL NULL NULL NULL  10-Apr-14 31-Mar-14
NULL NULL NULL NULL NULL  10-May-14 1-May-14

NULL NULL 22.36 NULL 25.1 10-Jun-14 6-Jun-14



Outfall Parameter Quant Avg Quanti Max Conc Avg Conc Min Conc Max Due Date Received Date

NULL NULL 30.9 NULL 42.3 10-Jul-14 10-Jul-14
NULL NULL 33 NULL 39 10-Aug-14  8-Aug-14
NULL NULL 31 NULL 34 10-Sep-14  4-Sep-14
NULL NULL 30 NULL 33 10-Oct-14 8-Oct-14
NULL NULL 26 NULL 32.6  10-Nov-14  3-Nov-14
NULL NULL 14 NULL 17 10-Dec-14  5-Dec-14
NULL NULL 16 NULL 18 10-Jan-15 6-Jan-15
NULL NULL NULL NULL NULL  10-Feb-15  3-Feb-15
NULL NULL NULL NULL NULL  10-Mar-15  5-Mar-15
NULL NULL NULL NULL NULL  10-Apr-15 6-Apr-15
NULL NULL NULL NULL NULL  10-May-15  5-May-15
NULL NULL 27.1 NULL 31.7  10-Jun-15 4-Jun-15
NULL NULL 317 NULL 38.3 10-Jul-15 8-Jul-15
NULL NULL 335 NULL 38.1  10-Aug-15  4-Aug-15
NULL NULL 37 NULL 44 10-Sep-15  10-Sep-15
NULL NULL 35 NULL 42 10-Oct-15 8-Oct-15
NULL NULL 24 NULL 30 10-Nov-15  2-Nov-15
NULL NULL 25 NULL 28 10-Dec-15  1-Dec-15
33.05 90th 24.45

SILVER, TOTAL

RECOVERABLE

(ng/L) NULL NULL NR NULL NR 10-Dec-11  9-Dec-11
NULL NULL NR NULL NR 10-Jan-12 5-Jan-12
NULL NULL NULL NULL NULL  10-Feb-12  30-Jan-12
NULL NULL <QL NULL <QL  10-Feb-12  21-Nov-11
NULL NULL NULL NULL NULL  10-Mar-12  7-Mar-12
NULL NULL NULL NULL NULL  10-Apr-12 9-Apr-12
NULL NULL NULL NULL NULL  10-May-12  3-May-12
NULL NULL NR NULL NR 10-Jun-12 8-Jun-12
NULL NULL NR NULL NR 10-Jul-12 4-Jul-12
NULL NULL <QL NULL <QL  10-Aug-12  8-Aug-12
NULL NULL NR NULL NR 10-Aug-12  8-Aug-12
NULL NULL NR NULL NR 10-Sep-12  7-Sep-12
NULL NULL NR NULL NR 10-Oct-12 4-Oct-12
NULL NULL NR NULL NR 10-Nov-12  9-Nov-12
NULL NULL <QL NULL <QL  10-Nov-12  9-Nov-12
NULL NULL NR NULL NR 10-Dec-12  10-Dec-12
NULL NULL NULL NULL NULL  10-Jan-13 4-Jan-13
NULL NULL NULL NULL NULL  10-Feb-13  1-Feb-13
NULL NULL <QL NULL <QL  10-Feb-13  10-Dec-12
NULL NULL NULL NULL NULL  10-Mar-13  1-Mar-13
NULL NULL NULL NULL NULL  10-Apr-13 5-Apr-13
NULL NULL NULL NULL NULL  10-May-13  1-May-13
NULL NULL NULL NULL NULL  10-Jun-13 7-Jun-13
NULL NULL NR NULL NR 10-Jul-13 1-Jul-13
NULL NULL NULL NULL NULL  10-Aug-13  9-Aug-13
NULL NULL NR NULL NR 10-Aug-13 8-Jul-13
NULL NULL NR NULL NR 10-Sep-13  9-Sep-13
NULL NULL NR NULL NR 10-Oct-13 8-Oct-13
NULL NULL <QL NULL <QL  10-Nov-13  8-Nov-13
NULL NULL NR NULL NR 10-Nov-13  8-Nov-13
NULL NULL NR NULL NR 10-Dec-13  10-Dec-13
NULL NULL NULL NULL NULL  10-Jan-14 8-Jan-14
NULL NULL NULL NULL NULL  10-Feb-14  5-Feb-14
NULL NULL <QL NULL <QL  10-Feb-14  5-Feb-14
NULL NULL NULL NULL NULL  10-Mar-14  4-Mar-14
NULL NULL NULL NULL NULL  10-Apr-14  31-Mar-14
NULL NULL NULL NULL NULL 10-May-14  1-May-14
NULL NULL NULL NULL NULL 10-May-14  1-May-14
NULL NULL NR NULL NR 10-Jun-14 6-Jun-14
NULL NULL <QL NULL <QL 10-Jul-14 10-Jul-14
NULL NULL <QL NULL <QL  10-Aug-14  10-Jul-14
NULL NULL NR NULL NR 10-Aug-14  8-Aug-14

NULL NULL NR NULL NR 10-Sep-14 4-Sep-14



Outfall Parameter Quant Avg Quanti Max Conc Avg Conc Min Conc Max Due Date Received Date

NULL NULL NR NULL NR 10-Oct-14 8-Oct-14
NULL NULL <QL NULL <QL 10-Nov-14 3-Nov-14
NULL NULL <QL NULL <QL 10-Nov-14 3-Nov-14
NULL NULL NR NULL NR 10-Dec-14 5-Dec-14
NULL NULL NR NULL NR 10-Jan-15 6-Jan-15
NULL NULL NULL NULL NULL  10-Feb-15 3-Feb-15
NULL NULL <QL NULL <QL 10-Feb-15 3-Feb-15
NULL NULL NULL NULL NULL  10-Mar-15 5-Mar-15
NULL NULL NULL NULL NULL  10-Apr-15 6-Apr-15
NULL NULL NULL NULL NULL 10-Jul-15 NULL

NULL NULL NR NULL NR 10-Oct-15 10-Oct-15

NULL NULL <QL NULL <QL 10-Nov-15 2-Nov-15



VA0003867 — Omega Protein inc.

MSTRANTI DATA SOURCE REPORT FOR OUTFALL 995

Stream Information:

Basis

Mean Hardness

Not Applicable for Salt Water

90™% Temperature (Annual)

Ambient Data for Station 7-COC001.61

90"% Temperature (Winter)

No Tiered Limitations, Not Applicable

90"% Maximum pH

Ambient Data for Station 7-COC001 .61

10™% Maximum pH

Ambient Data for Station 7-COC001.61

Tier Designation

Fiow Frequency Memorandum

Mean Salinity

Ambient Data for Station 7-COC001.61

Mixing Information:

Design Flow

Maximum 30 Day Value as Reported in Form 2C
Application

Acute WLA Multiplier

Chronic WLA Multiptier

Human Health WLA Multiplier

Agency default per GM00-2011

Effluent Information:

Mean Hardness

Not Applicable for Salt Water

90™% Temperature (Annual)

DMR Effluent Data

90™% Temperature (Winter)

No Tiered Limitations, Not Applicable

90™% Maximum pH

10"% Maximum pH

Ambient Data for Station 7-COC001.61

Discharge Flow

Maximum 30 Day Value as Reported in Form 2C
Application




SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS

Facility Name: Omega Protein, Inc. - Outfall 995 Permit No.: VA0003867 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Cockrell Creek, UT

Stream Information Mixing Information Effluent Information

Mean Hardness (as CaCO3) = NA  mg/l Design Flow (MGD) 6.821 Mean Hardness (as CaCO3) = NA mg/L
90th % Temperature (Annual) = 285 (°C) Acute WLA multiplier 2 90 % Temperature (Annual) = 3305 (°C)
90th % Temperature (Winter) = (°C) Chronic WLA multiplier 50 90 % Temperature (Winter) = (°C)
90th % Maximum pH = 8.4 Human health WLA multiplier 50 90 % Maximum pH = 8.44 SuU

10th % Maximum pH = 7.6 10 % Maximum pH = 7.96 SuU

Tier Designation (1 or 2) = 1 Discharge Flow = 6.821 MGD
Early Life Stages Present Y/N = Y

Tidal Zone = 1 (1 = saltwater, 2 = transition zone)

Mean Salinity = 16  (g/kg)

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Acenapthene 0 - -- 9.9E+02 - -- 5.0E+04 - - - -- -- -- - - 5.0E+04
Acrolein 0 -- - 9.3E+00 -- - 4.7E+02 -- -- -- - - - -- -- 4.7E+02
Acrylonitrile® 0 - - 2.5E+00 - - 1.3E+02 - - - - - - - - 1.3E+02
Aldrin © 0 1.3E+00 - 5.0E-04 | 2.6E+00 - 2.5E-02 -- -- -- - - - 2.6E+00 -- 2.5E-02
Ammonia-N (mg/l) - Annual 0 1.07E+00 1.99E-01 - 2.14E+00 9.94E+00 - - - - - - - 2.14E+00  9.94E+00 -
Ammonia-N (mg/l) - Winter 0 8.90E+00 1.46E+00 -- 1.78E+01 7.32E+01 - -- -- -- - - - 1.78E+01 7.32E+01 --
Anthracene 0 -- - 4.0E+04 -- - 2.0E+06 -- -- -- -- -- -- -- -- 2.0E+06
Antimony 0 - - 6.4E+02 - - 3.2E+04 - - - - - - - - 3.2E+04
Arsenic 0 6.9E+01 3.6E+01 - 1.4E+02 1.8E+03 - - - - - - - 1.4E+02 1.8E+03 -
Benzene © 0 - - 5.1E+02 - - 2.6E+04 - - - - - - - - 2.6E+04
Benzidine® 0 - - 2.0E-03 - - 1.0E-01 - - - - - - - - 1.0E-01
Benzo (a) anthracene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (b) fluoranthene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (k) fluoranthene © 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Benzo (a) pyrene 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
Bis2-Chloroethyl Ether® 0 - - 5.3E+00 - - 2.7E+02 - - - - - - - - 2.7E+02
Bis2-Chloroisopropyl Ether 0 -- - 6.5E+04 -- - 3.3E+06 -- -- -- -- -- -- -- -- 3.3E+06
Bis2-Ethylhexyl Phthalate® 0 - - 2.2E+01 - - 1.1E+03 - - - - - - - - 1.1E+03
Bromoform © 0 - - 1.4E+03 - - 7.0E+04 - - - - - - - - 7.0E+04
Butylbenzylphthalate 0 -- - 1.9E+03 -- - 9.5E+04 - - - - - - - -- 9.5E+04
Cadmium 0 4.0E+01 8.8E+00 - 8.0E+01  4.4E+02 - - - - - - - 8.0E+01 4.4E+02 -
Carbon Tetrachloride © 0 -- - 1.6E+01 -- - 8.0E+02 -- -- -- - - - -- - 8.0E+02
Chlordane © 0 9.0E-02 4.0E-03 8.1E-03 | 1.8E-01 2.0E-01 4.1E-01 -- -- -- -- -- -- 1.8E-01 2.0E-01 4.1E-01
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
TRC 0 - - - - - - - - - - -
Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 - 2.6E+01  3.8E+02 - - - - - - - 2.6E+01 3.8E+02 -
Chlorobenzene 0 -- - 1.6E+03 -- - 8.0E+04 -- -- -- -- -- -- - -- 8.0E+04
Chlorodibromomethane® 0 -- - 1.3E+02 -- - 6.5E+03 -- -- -- - - - -- - 6.5E+03
Chloroform 0 -- - 1.1E+04 -- - 5.5E+05 -- -- -- -- -- -- - -- 5.5E+05
2-Chloronaphthalene 0 -- - 1.6E+03 -- - 8.0E+04 -- -- -- -- -- -- -- -- 8.0E+04
2-Chlorophenol 0 - -- 1.5E+02 -- -- 7.5E+03 - - - -- -- -- - - 7.5E+03
Chlorpyrifos 0 1.1E-02 5.6E-03 - 2.2E-02 2.8E-01 -- - - - -- -- -- 2.2E-02 2.8E-01 -
Chromium Il 0 -- - -- -- -- -- -- -- - -- -
Chromium VI 0 1.1E+03 5.0E+01 - 2.2E+03 2.5E+03 - - - - -- -- -- 2.2E+03 2.5E+03 -
Chrysene © 0 -- - 1.8E-02 - - 9.0E-01 - - - - - - - - 9.0E-01
Copper 0 9.3E+00 6.0E+00 -- 1.9E+01  3.0E+02 - -- -- -- - - - 1.9E+01 3.0E+02 --
Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 | 2.0E+00 5.0E+01 8.0E+05 -- -- -- -- -- -- 2.0E+00 5.0E+01 8.0E+05
DDD © 0 -- - 3.1E-03 -- - 1.6E-01 -- -- -- - - - -- -- 1.6E-01
DDE © 0 - - 2.2E-03 - - 1.1E-01 - - - - - - - - 1.1E-01
DDT © 0 1.3E-01 1.0E-03 2.2E-03 2.6E-01 5.0E-02 1.1E-01 -- -- -- - - - 2.6E-01 5.0E-02 1.1E-01
Demeton 0 -- 1.0E-01 -- -- 5.0E+00 - -- -- -- -- -- -- - 5.0E+00 -
Diazinon 0 8.2E-01 | 8.2E-01 -- 1.6E+00 4.1E+01 -- - - - -- -- -- 1.6E+00 4.1E+01 -
Dibenz(a,h)anthracene 0 - - 1.8E-01 - - 9.0E+00 - - - - - - - - 9.0E+00
1,2-Dichlorobenzene 0 - - 1.3E+03 - - 6.5E+04 - - - - - - - - 6.5E+04
1,3-Dichlorobenzene 0 -- - 9.6E+02 -- - 4.8E+04 -- -- -- -- -- -- - -- 4.8E+04
1,4-Dichlorobenzene 0 - - 1.9E+02 - - 9.5E+03 - - - - - - - - 9.5E+03
3,3-Dichlorobenzidine® 0 -- - 2.8E-01 -- - 1.4E+01 -- -- -- - - - -- - 1.4E+01
Dichlorobromomethane © 0 - - 1.7E+02 - - 8.5E+03 - - - - - - - - 8.5E+03
1,2-Dichloroethane © 0 - -- 3.7E+02 - -- 1.9E+04 - - - -- -- -- - - 1.9E+04
1,1-Dichloroethylene 0 - - 7.1E+03 - - 3.6E+05 - - - - - - - - 3.6E+05
1,2-trans-dichloroethylene 0 -- - 1.0E+04 -- - 5.0E+05 -- -- -- -- -- -- -- -- 5.0E+05
2,4-Dichlorophenol 0 - - 2.9E+02 - - 1.5E+04 - - - - - - - - 1.5E+04
1,2-Dichloropropane® 0 - - 1.5E+02 - - 7.5E+03 - - - - - - - - 7.5E+03
1,3-Dichloropropene® 0 -- - 2.1E+02 -- - 1.1E+04 - - - - - - -- -- 1.1E+04
Dieldrin © 0 7.1E-01 1.9E-03 54E-04 | 1.4E+00 9.5E-02  2.7E-02 - - - - - - 1.4E+00 9.5E-02 2.7E-02
Diethyl Phthalate 0 - -- 4.4E+04 -- -- 2.2E+06 -- -- -- -- -- -- - - 2.2E+06
2,4-Dimethylphenol 0 -- - 8.5E+02 -- - 4.3E+04 -- -- -- -- -- -- -- -- 4.3E+04
Dimethyl Phthalate 0 - - 1.1E+06 - - 5.5E+07 - - - - - - -- -- 5.5E+07
Di-n-Butyl Phthalate 0 -- - 4.5E+03 -- - 2.3E+05 -- -- -- -- -- -- -- -- 2.3E+05
2,4 Dinitrophenol 0 - - 5.3E+03 - - 2.7E+05 - - - - - - - - 2.7E+05
2-Methyl-4,6-Dinitrophenol 0 -- - 2.8E+02 -- - 1.4E+04 -- -- -- -- -- -- -- -- 1.4E+04
2,4-Dinitrotoluene © 0 - -- 3.4E+01 - -- 1.7E+03 - - - -- -- -- - - 1.7E+03
Dioxin 2,3,7,8-

tetrachlorodibenzo-p-dioxin 0 -- - 5.1E-08 -- - 2.6E-06 -- -- -- - - - -- - 2.6E-06
1,2-Diphenylhydrazine® - - 2.0E+00 - - 1.0E+02 - - - - - - - - 1.0E+02
Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 4.4E-01  4.5E+03 - - - -- -- -- 6.8E-02 4.4E-01 4 5E+03
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 | 6.8E-02 4.4E-01  4.5E+03 -- -- -- - - - 6.8E-02 4.4E-01 4.5E+03
Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 - 6.8E-02 4.4E-01 -- - - - -- -- -- 6.8E-02 4.4E-01 -
Endosulfan Sulfate 0 -- - 8.9E+01 -- - 4.5E+03 -- -- -- -- -- -- - -- 4.5E+03
Endrin 0 3.7E-02 2.3E-03 6.0E-02 7.4E-02 1.2E-01 3.0E+00 - - - -- -- -- 7.4E-02 1.2E-01 3.0E+00
Endrin Aldehyde 0 -- - 3.0E-01 -- - 1.5E+01 -- -- -- -- -- -- -- -- 1.5E+01
Ethylbenzene 0 -- - 2.1E+03 -- - 1.1E+05 -- -- -- -- -- -- -- -- 1.1E+05
Fluoranthene 0 -- - 1.4E+02 -- - 7.0E+03 -- -- -- -- -- -- - -- 7.0E+03
Fluorene 0 -- - 5.3E+03 -- - 2.7E+05 -- -- -- -- -- -- - -- 2.7E+05
Guthion 0 -- 1.0E-02 -- -- 5.0E-01 - -- -- -- -- -- -- -- 5.0E-01 --
Heptachlor c 0 5.3E-02 3.6E-03 7.9E-04 1.1E-01 1.8E-01 4.0E-02 - - - -- -- -- 1.1E-01 1.8E-01 4.0E-02
Heptachlor Epoxide® 0 5.3E-02 3.6E-03 3.9E-04 | 1.1E-01 1.8E-01  2.0E-02 - - - - - - 1.1E-01 1.8E-01 2.0E-02
Hexachlorobenzene® 0 - - 2.9E-03 - - 1.5E-01 - - - - - - - - 1.5E-01
Hexachlorobutadiene® 0 -- - 1.8E+02 -- - 9.0E+03 -- -- -- - - - -- - 9.0E+03
Hexachlorocyclohexane Alpha-

BHC® 0 - - 4.9E-02 - - 2.5E+00 - - - - - - - - 2.5E+00
Hexachlorocyclohexane Beta-

BHC® 0 - - 1.7E-01 - - 8.5E+00 - - - - - - - - 8.5E+00
Hexachlorocyclohexane

Gamma-BHC® (Lindane) 0 1.6E-01 - 1.8E+00 | 3.2E-01 - 9.0E+01 - - - - - - 3.2E-01 - 9.0E+01
Hexachlorocyclopentadiene 0 - - 1.1E+03 - - 5.5E+04 - - - - - - - - 5.5E+04
Hexachloroethane® 0 - - 3.3E+01 - - 1.7E+03 - - - - - - - - 1.7E+03
Hydrogen Sulfide 0 - 2.0E+00 - - 1.0E+02 -- - - - -- -- -- - 1.0E+02 -
Indeno (1,2,3-cd) pyrene C 0 -- - 1.8E-01 -- - 9.0E+00 -- -- -- -- -- -- -- -- 9.0E+00
Isophoronec 0 - - 9.6E+03 - - 4.8E+05 - - - -- -- -- - - 4.8E+05
Kepone 0 -- 0.0E+00 -- -- 0.0E+00 - -- -- -- -- -- -- -- 0.0E+00 --
Lead 0 2.4E+02 9.3E+00 -- 4.8E+02 4.7E+02 - -- -- -- - - - 4.8E+02 4.7E+02 --
Malathion 0 - 1.0E-01 - - 5.0E+00 -- - - - -- -- -- - 5.0E+00 -
Mercury 0 1.8E+00 9.4E-01 -- 3.6E+00 4.7E+01 - -- -- -- - - - 3.6E+00 4.7E+01 --
Methyl Bromide 0 -- - 1.5E+03 -- - 7.5E+04 -- -- -- -- -- -- -- -- 7.5E+04
Methylene Chloride © 0 - - 5.9E+03 - - 3.0E+05 - - - - - - - - 3.0E+05
Methoxychlor 0 -- 3.0E-02 -- -- 1.5E+00 - -- -- -- -- -- -- -- 1.5E+00 --
Mirex 0 - 0.0E+00 - - 0.0E+00 -- . . . -- -- -- - 0.0E+00 -
Nickel 0 7.4E+01 8.2E+00 4.6E+03 | 1.5E+02 4.1E+02 2.3E+05 - - - -- -- -- 1.5E+02 4.1E+02 2.3E+05
Nitrobenzene 0 - - 6.9E+02 - - 3.5E+04 - - - - - - - - 3.5E+04
N-Nitrosodimethylamine® 0 - - 3.0E+01 - - 1.5E+03 - - - - - - - - 1.5E+03
N-Nitrosodiphenylamine® 0 - - 6.0E+01 - - 3.0E+03 - - - - - - - - 3.0E+03
N-Nitrosodi-n-propylamine® 0 - - 5.1E+00 - - 2.6E+02 - - - - - - - - 2.6E+02
Nonylphenol 0 7.0E+00 1.7E+00 - 1.4E+01 8.5E+01 - - - - - - - 1.4E+01  8.5E+01 -
Parathion 0 -- - -- -- - - -- -- -- -- -- -- -- -- --
PCB Total® 0 -- 3.0E-02  6.4E-04 - 1.5E+00  3.2E-02 - - - - - - - 1.5E+00 3.2E-02
Pentachlorophenol © 0 1.3E+01 7.9E+00 3.0E+01 [ 2.6E+01 4.0E+02 1.5E+03 -- -- -- -- -- -- 2.6E+01 4.0E+02 1.5E+03
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations
(ug/l unless noted) Conc. Acute | Chronic | HH Acute | Chronic | HH Acute Chronic HH Acute Chronic HH Acute Chronic HH
Phenol 0 -- - 8.6E+05 -- - 4.3E+07 -- -- -- - - - -- -- 4.3E+07
Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 5.0E+00 - -- -- -- -- -- -- -- 5.0E+00 --
Pyrene 0 - -- 4.0E+03 -- -- 2.0E+05 - - - -- -- -- - - 2.0E+05
Selenium 0 2.9E+02 7.1E+01 4.2E+03 | 5.8E+02 3.6E+03 2.1E+05 - - - -- -- -- 5.8E+02 3.6E+03 2.1E+05
Silver 0 1.9E+00 - -- 3.8E+00 - - -- -- -- -- -- -- 3.8E+00 -- --
1,1,2,2-Tetrachloroethane® 0 -- - 4.0E+01 -- - 2.0E+03 -- -- -- - - - -- - 2.0E+03
Tetrachloroethylene® 0 - - 3.3E+01 - - 1.7E+03 - - - - - - - - 1.7E+03
Thallium 0 - -- 4.7E-01 - -- 2.4E+01 - - - -- -- -- - - 2.4E+01
Toluene 0 -- - 6.0E+03 -- - 3.0E+05 -- -- -- -- -- -- -- -- 3.0E+05
Toxaphene ¢ 0 2.1E-01 2.0E-04 2.8E-03 4.2E-01 1.0E-02 1.4E-01 - - - -- -- -- 4.2E-01 1.0E-02 1.4E-01
Tributyltin 0 42E-01 7.4E-03 - 8.4E-01  3.7E-01 - - - - - - - 8.4E-01 3.7E-01 -
1,2,4-Trichlorobenzene 0 -- - 7.0E+01 -- - 3.5E+03 -- -- -- -- -- -- - -- 3.5E+03
1,1,2-Trichloroethane® 0 -- - 1.6E+02 -- - 8.0E+03 -- -- -- - - - -- - 8.0E+03
Trichloroethylene © 0 - - 3.0E+02 - - 1.5E+04 - - - - - - - - 1.5E+04
2,4,6-Trichlorophenol © 0 -- - 2.4E+01 -- - 1.2E+03 -- -- -- - - - -- - 1.2E+03
Vinyl Chloride® 0 - - 2.4E+01 - - 1.2E+03 - - - - - - - - 1.2E+03
Zinc 0 9.0E+01 8.1E+01 2.6E+04 | 1.8E+02 4.1E+03 1.3E+06 -- -- -- -- -- -- 1.8E+02 4.1E+03 1.3E+06
Notes: Site Specific
1. All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal Target Value (SSTV)
2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Antimony 3.2E+04 Note: do not use QL's lower than the
3. Metals measured as Dissolved, unless specified otherwise Arsenic I 5.5E+01 minimum QL's provided in agency guidance
4. "C" indicates a carcinogenic parameter Cadmium 3.2E+01
5. For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium Il #VALUE!
6. Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI 8.8E+02
7. Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper 7.4E+00
= (0.1(WQC - background conc.) + background conc.) for human health Lead 1.9E+02

8. Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury 1.4E+00

Nickel 5.9E+01

Selenium 2.3E+02

Silver 1.5E+00

Zinc 7.2E+01
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Chemical = Copper, dissolved (ug/L)
Chronic averaging period = 4

WLAa = 19
WLAc = 300
QL =5

# samples/mo. =1
# samples/wk. =1

Summary of Statistics:

# observations =1

Expected Value = 8

Variance = 23.04

C.V. =0.6

97th percentile daily values = 19.4673
97th percentile 4 day average = 13.3103
97th percentile 30 day average= 9.64842
#<Q.L =0
Model used = BPJ Assumptions, type 2 data
A limit is needed based on Acute Toxicity
Maximum Daily Limit =19

Average Weekly Limit =19

Average Monthly Limit = 19

The data are:
8

Chemical = Silver, dissolved (ug/L)
Chronic averaging period = 4

WLAa = 3.8
WLAc =
Q.L. =50

# samples/mo. =1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 50

Variance = 900

C.V. =0.6

97th percentile daily values = 121.670

97th percentile 4 day average = 83.1895

97th percentile 30 day average= 60.3026
#<QlL =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit =3.8
Average Weekly Limit =3.8
Average Monthly Limit = 3.8

The data are:
50



Chemical = Zinc, dissolved (ug/L)
Chronic averaging period = 4

WLAa = 180
WLAc = 4100
QL =5

# samples/mo. =1
# samples/wk. =1

Summary of Statistics:

# observations =1

Expected Value = 11

Variance = 43.56

C.V. =0.6

97th percentile daily values = 26.7675

97th percentile 4 day average = 18.3016
97th percentile 30 day average= 13.2665
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:
11



ATTACHMENT K

Refrigeration Water Evaluation



ATTACHMENT K - REFRIGERATION WATER DISCHARGES

Correspondence regarding refrigeration water discharges dates back to 1982, when State Water Control
Board (SWCB) indicated the need to address refrigeration water under the VPDES program. At that time,
the Attorney General’s Office deemed that the refrigeration water is process water, not harvesting water.
Additionally, EPA did not address refrigeration water in the Effluent Guideline Limitations for Fish Meal
Processing Facilities. At that time EPA advised agency staff that limitations for the refrigeration water
should be addressed based on Best Professional Judgment. In order to do this staff needed to
characterize the discharge. However, no further documentation existed in the file showing that
characterization of refrigeration water had been conducted. In recent permit iterations, the permittee was
required to monitor ambient water conditions prior to and after the discharge of refrigeration water to
ensure that the discharge of refrigeration water did not contribute to the impairment of the receiving
waters.

Past operating procedures included the withdrawal of approximately 3,000 to 5,000 gallons of seawater
during the fishing process; as the fish was pumped aboard and dewatered as much as possible, part of
the water that was withdrawn had to be discharged immediately to maintain the stability of the vessels.
Approximately 200-1000 gallons of water would be kept, chilled and re-circulated through the fish holds to
maintain the fish as fresh as possible until the vessels could offload the fish at the plant. Once the fish
had been unloaded, the vessels would head back to the Chesapeake Bay to dispose of the remaining
refrigeration water (approximately 200-1000 gallons) east of a line between Great Wicomico River Light
(formerly known as Fleeton Point Light) and Green Can Buoy No. 3, in the Chesapeake Bay. During the
2011 permit reissuance, the permittee was required to monitor the refrigeration water discharges rather
than the ambient water quality before and after discharge. In addition, the permit required regular
monitoring of ammonia, BOD, nitrate + nitrite, TKN, and TP, and the submittal of annual refrigeration
water reports to include total loadings for each parameter discharged into the Bay. See below for
pollutants concentrations and loadings summary. The results provided showed high concentrations of all
pollutants, and total nitrogen loadings that exceeded the equivalent TN load in 2013 and 2014 for a
significant discharger to the Chesapeake Bay in accordance with 9VAC25-720. However, the facility has
been consistently below the assigned TN WLA of 21,213 Ibs/year for its process wastewater, which
offsets the TN loadings exceedances of the refrigeration water discharges.

During meetings in April and May 2016, the facility clarified recent procedures for the refrigeration water
disposals. Currently, the 200-1000 gallons of seawater that are kept in each vessel to maintain the fish
fresh until offload is no longer being discharged east of the Great Wicomico-Green Can Buoy # 3 line.
Rather, this water is being utilized as bail water during the unloading process, contained in tanks, and
ultimately discharged in the Atlantic Ocean. This procedure results to be both economically achievable
and advantageous for the following reasons:

1) It eliminates the discharge into the Chesapeake Bay of 200-1000 gallons of water with extremely high
loadings of organic pollutants and nutrients;

2) Vessels are no longer required to waste resources for the disposal of the refrigeration water into the
Bay;

3) The refrigeration water is cooler than the well water that has been withdrawn to be used as bail water,
therefore allowing better preservation of the fish during the unloading process.

For the reasons listed above, DEQ assumed the position that refrigeration water discharges into the
Chesapeake Bay should no longer been authorized with the 2016 Permit reissuance. However, during the
May 2016 meeting, Omega presented concerns over the disposal of the water withdrawn during fishing
operations, refrigerated to a certain degree, and periodically discharged in order to maintain the boats
stability and the holding capacity of the fish holds. Questions arose regarding whether this periodic
discharge would be covered under EPA Vessel General Permit (VGP), since this water does not fully



meet the definition of once-through ambient water that is included as an exception of water to be
regulated by the VGP.

In an email dated May 23, 2016 EPA provided its position over the coverage of periodic discharges of
refrigerated water under the VGP (see Attachment N): the VGP requires such discharges to be to shore
based facilities to the extent they are economically achievable. However, EPA does not envision vessels
having to return to shore, and thereby disrupting fishing operations, for the sole purpose of discharging
fish hold water. As such, Omega’s lack of treatment facility availability is appropriate regarding
discharges of refrigerated water from the fish holds during fishing operations. The once-through ambient
water provision in the permit authorizes those discharges pierside and elsewhere, without a requirement
to discharge to a shore-based facility. The difference being that when pierside, other fish hold effluents
must be discharged to a shore-based facility when “available.” Omega is therefore not required to hold
and transport the fishing operations refrigerated water onshore for treatment as it is neither economically
achievable nor available.

With the 2016 Permit reissuance, Omega will no longer be authorized to discharge the 200-1000 gallons
of refrigeration water into the Chesapeake Bay as it has been demonstrated economically achievable and
advantageous to otherwise use it as bail water. However, The facility will be authorize to discharge the
refrigerated water from the fish holds during fishing operations whenever necessary to maintain list, trim
and the holding capacity of the vessels (see special condition 1.B.2).



Omega Protein, Inc. - Refrigeration Water Data Summary

Dempster

Fleeton

Tangier Island

Date

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+N
itrite
(mg/L)

TKN
(mg/L)

TP
(mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN

(mg/L)

TP
(mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP
(mg/L)

Salinity (ppt)

Nov-15
Oct-15
Sep-15
Aug-15
Jul-15
Jun-15
May-15
Nov-14
Oct-14
Sep-14
Aug-14
Jun-14
Nov-13
Oct-13
Sep-13
Aug-13
Jul-13
Jun-13
Nov-12
Oct-12
Aug-12
Jul-12
Jun-12
May-12

211

10645

ND

2120

202.8

20.8

250

25700

ND

4930

354

18.9

120

5360

ND

3250

117.3

19

273

>31300

7600

462.8

19

39.4

1905

270

53.13

16.5

1465

0.7

219.2

32.85

39.4

4335

1.2

522.6

77.55

15.6

74.2

13020

0.4

1799

176.39

21.8

11130

0.5

1835.2

196.25

22.4

61.3

>2950

0.5

1352

74.74

58.8

>2960

0.2

459

63

906

1.1

1767.8

312.79

20

129

1142

2.5

2477.1

304.9

344

>2950

1.5

700

67.5

15

16.3

56

0.1

26.8

2.61

19.1

183.5

>30250

<0.1

5256.4

469.32

8.9

2388

410.4

48.36




Omega Proteil

Calcacieu Pass

Tideland

Rappahannock

Date

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP (mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP (mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP (mg/L)

Salinity
(ppt)

Nov-15

98.1

4660

0.18

740

67.9

20.5

166

6475

0.12

1530

98.38

22.6

Oct-15

81.1

4400

0.73

896

82.83

19

Sep-15

Aug-15

336

>29100

ND

3960

483.6

17.3

Jul-15

421

29650

0.77

8930

417.3

18.1

Jun-15

87.7

11740

1720

160.2

18.8

May-15

Nov-14

Oct-14

Sep-14

<2

0.4

7009

407.9

17.2

252.8

20950

0.2

3605.4

303.76

19.6

Aug-14

371.1

26550

0.1

4840.9

311.46

19.1

186.5

20000

0.2

2755.8

287.1

19.1

Jun-14

Nov-13

54.6

5100

1.6

1427.7

111.2

18.2

Oct-13

Sep-13

503.8

31350

4.3

6749

466.7

20.4

Aug-13

61.1

12190

0.25

1749

169.8

18.7

Jul-13

Jun-13

Nov-12

19.4

54

<0.1

38.1

Oct-12

Aug-12

Jul-12

236.8

24300

<0.1

3533.2

428.78

9.2

Jun-12

May-12




Omega Proteil

Reedville

Smuggler's Point

Smith Island

Date

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP (mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

a1
(mg/L)

Salinity
(ppt)

Ammonia
(mg/L)

BOD
(mg/L)

Nitrate+Ni
trite
(mg/L)

TKN
(mg/L)

TP
(mg/L)

Salinity
(ppt)

Nov-15

Oct-15

60.9

6020

0.51

1200

102.2

22

Sep-15

Aug-15

Jul-15

Jun-15

63

3600

780

69.69

16.8

May-15

999

163

32.94

Nov-14

Oct-14

Sep-14

Aug-14

Jun-14

34.9

6130

2.3

779

105.3

Nov-13

Oct-13

Sep-13

Aug-13

340

24300

0.7

3689.5

325.4

18.3

Jul-13

Jun-13

36.1

>2960

1.6

989.2

102.1

16.7

Nov-12

Oct-12

107.1

12250

<1

2044.8

177.6

12.6

5240

1.5

1120

74.38

Aug-12

20.8

4920

0.1

906.3

72.16

19.8

5040

0.1

917.2

72.43

13.2

Jul-12

Jun-12

36.8

2574

496.6

46.75

52

3052

0.66

855.7

78.38

May-12




Year Month BOD5 | TKN [NO2/NO3| TN TP
Ibs
May 181.75 27.1 0.88 27.98 5.39
June 1536.15 250.35 0.41 250.76 23.02
July 6612.16f 1739.26 0.1] 1739.36 95.49
5015 August 2300.55 481.34 0 481.34 40.12
September 1557.18 235.33 0 235.33 18.59
October 130.43 26.24 0.02 26.26 2.32
November 92.92 18.94 0 18.94 1.39
Total 12411.14| 2778.56 1.41| 2779.97 186.32
May 1462.04 177.61 0.51 178.12 24.79
June 3558.66 535.18 0.86 536.04 68.49
July 15079 2328.06 1.13] 2329.19 287.62
August 7769.2| 1267.89 0.05| 1267.94 99.89
2014 [September 8566.56 2170.12 0.12] 2170.24 145.51
October 1957.4 276.71 0.13 276.84 27.75
November 72.6 9.29 0.02 9.31 1.38
December 143.45 20.46 0.01 20.47 4.15
Total 38608.91| 6785.32 2.83| 6788.15 659.58
June 1738.49 496.93 0.91 497.84 49.88
July 820.35( 1700.34 1.44] 1701.78 247.41
August 12789.38| 1906.14 0.33| 1906.47 173.57
2013 [September 7328.38| 2838.89 1.04|] 2839.93 206.02
October 665.81 204.01 0.08 204.09 15.52
November 1320.53 265.48 0.17 265.65 25.18
Total 24662.94| 7411.79 3.97| 7415.76 717.58
May 1798.82 327.97 0.18 328.15 29.94
June 1079.83 259.55 0.17 259.72 24.02
July 5462.64 880.19 0.02 880.21 89.94
5012 August 224414 410.86 0.05 410.91 32.58
September 4123.1 754.84 0.28 755.12 69.06
October 2481.22 448.97 0.35 449.32 35.75
November 3.67 2.17 0.01 2.18 0.26
Total 17193.42( 3084.55 1.06| 3085.61 281.55




ATTACHMENT L

Groundwater Monitoring Data Evaluation



DEPARTMENT OF ENVIRONMENTAL QUALITY
Piedmont Regional Office

4949-A Cox Road, Glen Allen, VA 23060-6296 804/527-5020

MEMORANDUM

To: File

From: Laura Galli, VPDES Permit Writer

Subject: Permit Reissuance Groundwater Evaluation
VPDES Permit VA0003867 Omega Protein, Inc.

Date: February 3, 2016

Background

The Omega Protein, Inc. facility (the Facility) is located at 610 Menhaden Road in Reedville, Virginia. The
Facility is located adjacent to Cockrell Creek, a tributary to the Chesapeake Bay. The Facility maintains two
wastewater lagoons previously used to contain and treat wastewater from menhaden fish processing. The
lagoons have been out of use since 2009, and have received only rain water since that time. Six groundwater
monitoring wells (MWL-1 through MWL-6) are located outside the bermed area surrounding the lagoons (Figure
1). The facility’s Groundwater Monitoring Plan (GWMP) was approved on May 6, 2006; the plan requires
quarterly data collection from the six groundwater monitoring wells for the following parameters of concern
(COCs): aluminum, ammonia, chloride, conductivity, copper, dissolved oxygen, E. Coli, nitrate, pH, phosphorus,
, Silver, total organic carbon, and turbidity.

In compliance with permit special condition 1.B.10.b. and c., a Groundwater Site Characterization Risk Analysis
and Corrective Action Plan (CAP) was submitted on October 3, 2012. The Plan’s objectives were the following:

e Confirm the groundwater flow direction and the locations of the six monitoring wells relative to
groundwater flow around the lagoons (i.e., upgradient/background wells vs. downgradient wells) within
the surficial aquifer beneath the facility;

o Evaluate current and historical groundwater concentrations and potential trends of the permit-defined
COCs in the surficial aquifer beneath the facility;

e Qualitatively assess potential risks associated with the permit-defined COCs in groundwater in the
surficial aquifer beneath the facility; and

e Evaluate the feasibility of monitored natural attenuation (MNA) as a corrective action for potential
groundwater impacts from the permit-defined COCs.

The plan provided several statistical comparisons of data from 2006 to 2012 from upgradient wells (MWL-5 and
MWL-6) and downgradient wells (MWL-1 through MWL-4), and a risk assessment based on the results of the
statistical analyses. The following conclusions and recommendations were made:

e The wastewater lagoons appear to have contributed to ammonia and nitrate in groundwater in the
surficial aquifer beneath the facility. The rates of increase of nitrate are relatively low and may be related



to decreases in ammonia concentrations, indicating that ammonia is being converted to nitrate in
groundwater via nitrification. Although potential impacts to surface water in Cockrell Creek are unlikely,
and the surficial aquifer is not used as a source of drinking water in the area, a CAP should be
warranted for theses COCs as ammonia is a primary component of the facility’s wastewater and is the
apparent source of nitrate in groundwater.

e Phosphorous did not show any trends in facility groundwater and is not subject to a Groundwater
Quality Standard or Criteria. However, because phosphorous is associated with the facility’s
wastewater, continued monitoring for this COC was recommended.

e Copper, silver, and aluminum have been demonstrated to not be related to the facility wastewater
lagoons. Copper has never been detected above its Groundwater Quality Standard, silver has never
been detected, and aluminum showed a downward trend and no significant difference from background.
Therefore, copper, silver, and aluminum should be removed from the facility’s Groundwater Monitoring
Plan.

e Chloride and TOC were shown to be related to naturally-occurring background sources rather than the
facility’s wastewater lagoons. Therefore, the plan recommended the removal of chloride and TOC from
the facility’'s GWMP.

e E. coli was shown to be the result of fecal matter from various water fowl (e.g., seagulls) that inhabit the
facility rather from the facility's wastewater system. Therefore, the plan recommended the removal of E.
coli from the facility’s Groundwater Monitoring Plan.

The selected remedy for the remaining COCs (ammonia and nitrate) was Monitored Natural Attenuation (MNA),
which consists of monitoring COCs concentrations in groundwater over time to demonstrate that natural
attenuation is occurring as shown by decreases in COCs concentrations. The CAP for MNA of ammonia and
nitrate would consist of continued quarterly groundwater monitoring for these COCs in all groundwater
monitoring wells as per the Facility’'s GWMP.

Groundwater Analysis and Evaluation 2006 — 2015

The 2012 Groundwater Site Characterization Risk Analysis and Corrective Action Plan was not addressed by
DEQ at that time and monitoring at the facility continued on a quarterly basis for all the original COCs in
accordance with the 2006 GWMP. As part of the 2016 permit reissuance, a new groundwater analysis and
evaluation was performed, to include the more recent data collected from 2012 through 2015.

The data were evaluated for normality using the DEQ Piedmont Regional Office, Groundwater Analysis
Spreadsheet which employs the Shapiro- Wilk Test of Normality. Non-normal data were assessed using a
nonparametric test of significance (Wilcoxon Rank Sum Test), while normal data was assessed for a significant
difference using Cochran’s approximation to the Behrens-Fisher Student’s t-test with a 5% level of significance.
The statewide groundwater standards and criteria applicable to this facility are listed in Table 1. The facility falls
in the Coastal Plain Physiographic Province for which there are also some specific standards and criteria. The
results of the tests of significance are presented in Appendix A.

Table 1
Parameter GW Standard or Criteria Parameter GW Standard or Criteria
Aluminum N/A Nitrate 5 mg/L?
Ammonia 0.025 mg/L®? pH 6.5-9%
Chloride 50 mg/LY Phosphorus | N/A
Conductivity N/A Silver N/A
Copper 1.0 mg/LY TOC 10 mg/L®
DO N/A Turbidity N/A
E. coli N/A

(1) Groundwater standards applicable statewide (9 VAC 25-280-40)
(2)Groundwater standards for the Coastal Plain Physiographic province (9 VAC 25-280-50)
(3) Groundwater criteria for the Coastal Plain Physiographic province (9 VAC 25-280-70)



Aluminum

The aluminum data for MWL-1, MWL-2, and MWL-4 are non-normal distributed and show a non-significant
difference with the background well. MWL-3 and MWL-5 data show a significant difference only in the Shapiro-
Wilk Log-Normality Test. However, the data show a general slight decrease in concentration in all wells.

Ammonia

The data reported as “less than” exceed the GW standard for ammonia as the statistical analysis considers
these data as half of the reported concentration (<0.1 mg/L is considered as 0.05 mg/L). Therefore, all the data
reported for ammonia from 2006 to 2015 result being greater than the groundwater standard of 0.025mg/L.
Wells MWL-1, MWL-2, MWL-4, and MWL-5 do not show a significant difference from the background well.
MWL-3 shows a significant difference only in the Shapiro-Wilk Log-Normality Test. Downgradient wells MWL-1
through MWL-4 show a slight decrease in concentrations over time, while the background well MWL-6 and
MWL-5 (which is also upgradient of the lagoons) have registered a slight increase in concentration.

Chloride

The data for chloride appear to follow a slight decrease trend overtime in all wells except in the background well
(slight increase). Although the downgradient wells do not show a statistically significant difference with the
upgradient well according to the Shapiro-Wilk Normality Test, chloride concentrations have consistently
exceeded the groundwater criterion in MWL-1 and MWL-2. Exceedance of the GW criterion in MWL-3 and
MWL-5 occurred repeatedly, although concentrations have decreased to levels below the criteria since 2013
(MWL-3) and 2014 (MWL-5). The GW criterion has not been exceeded in MWL-4 since 2008, while it has never
been exceeded in MWL-6.

Conductivity
Conductivity values appear to have followed a stable trend over time.

Copper
The data for copper appear to follow a slight decrease trend over time in all wells except in MWL-3 (slight

increase). The concentrations for copper in the downgradient wells do not show a significant difference with the
background well, and never exceeded the GW standard.

Dissolved Oxygen

Downgradient wells do not show a statistically significant difference with the background well. All wells except
MWL-3 show a slight increase in concentrations, with a very weak data linearity. Therefore, DO concentrations
appear to follow a fairly stable trend overtime in all wells.

E. coli

This parameter has registered a few hits in concentration over time which do not appear to have followed any
particular pattern (although it appears that all wells except for MWL-3 registered a peak in concentrations in
March 2013 and June 2015). Well MWL-1 has had the most frequent hits, followed by MWL-5 and MWL-6, while
concentrations have always been undetected at MWL-3.

Nitrate

No statistically significant differences appear to be present between downgradient wells and upgradient well.
However, the GW standard for nitrate has been exceeded consistently in wells MWL-2, MWL-3, MWL-4 and
MWL-5. In addition, all wells, except MWL-3, appear to show a slight increase in concentrations over time.

pH

No statistically significant differences appear to be present between downgradient wells and upgradient well.
The pH values show a slight decrease overtime, and have been outside of the GW lower standard of 6.5 S.U. in
all wells since 2006.

Phosphorus
The data for phosphorus appear to follow a slight decrease trend over time in all wells except in MWL-3 (slight

increase). The concentrations for phosphorus in the downgradient wells do not show a significant difference with
the background well.



Silver
This parameter has never been detected in the monitoring well network since 2006.

Temperature
Temperature values have registered a consistent seasonal variation in all wells, showing a slight increase only

in the two wells located upgradient of the lagoons (MWL-5 and MWL-6).

TOC

The parameter has exceeded the GW criterion consistently in MWL-1, while occasional exceedances occurred
in MWL-2 starting in 2013, indicating a general increase in concentrations at this well over time. Only one
exceedance occurred in MWL-5 in 2011, while no exceedances occurred in MWL-3, MWL-4, and in the
background well. Statistical analyses show a general slight increase in concentration for this parameter in all
wells over time.

Turbidity
No significant difference between downgradient wells and background well are present for this parameter, which
has shown a fairly stable trend over time in all wells.

Recommendations and Conclusions

¢ In agreement with the October 2012 Plan, aluminum, copper and silver do not appear to be related to
the facility’s wastewater lagoons. Copper has never been detected above its GW standard, silver has
never been detected in the facility’s groundwater samples, and aluminum showed a downward trend
and no significant difference from background. Therefore, copper, silver, and aluminum should be
removed from the facility’'s GWMP.

e Because of the chloride exceedance of its GW criterion, its monitoring in the groundwater should
continue for the next permit cycle for all wells except for MWL-4, where concentrations have fallen
below the criterion since 2008.

o E. coli has been shown to be the result of fecal matter from wildlife that inhabits the lagoons, rather from
the facility’s wastewater system. In addition, bacteria limitations have been removed from the permit in
2015. Therefore, E. coli should be removed from the facility's GWMP.

e Phosphorus appears not to be a parameter of concern in any of the wells and therefore should be
removed from the GWMP.

e Quarterly monitoring of the field parameters (conductivity, turbidity, temperature, DO and ORP) should
continue as required by the GWMP as they are indicators of overall groundwater quality.

e pH values have been consistently below the lower GW standard range of 6.5 S.U. in all wells, including
the upgradient well. This may suggest that pH degradation in the groundwater is not directly associated
with the lagoons, and that other sources of pH degradation may exist. Quarterly pH monitoring should
continue in all wells.

e Because of the exceedence of the GW criterion, quarterly TOC monitoring should continue in monitoring
wells MWL-1 and MWL-2, and in the background well MWL-6.

e In agreement with the October 2012 Plan, the wastewater lagoons appear to have contributed to
ammonia and nitrate to groundwater in the surficial aquifer beneath the facility. Despite the apparent
impact to the surficial aquifer, potential impacts to surface water in Cockrell Creek are unlikely.
Furthermore, the surficial aquifer is not used as a source of drinking water in the area and so potential
impacts to drinking water wells are unlikely. Continued quarterly monitoring of ammonia and nitrate is
required.

In agreement with the October 2012 Plan, Monitored Natural Attenuation shall be implemented as the facility’s
groundwater corrective action. Within 60 days of the effective date of the 2016 Permit, the facility shall submit a
revised Groundwater Monitoring Plan to reflect the changes in COCs and monitoring network as described
above for approval.



Appendix A

Groundwater Data Statistical Analyses



Groundwater Monitoring Data Analysis (v.3)
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Facility Name: Omega Protein, Inc. Results: Significance to Background **
Pem"ut ’,\‘0': VAQ003867 Distribution Tests Non-normal Test Normal Tests
Monitoring Parameter: Aluminum
Applicable GW Standard (if none leave ] . 7 . s
Applicable _GW Cnt'rleria (if none leave blank): NSOP:;‘I):I;;’WTZI; Snzf:;(:ml}:. ;‘ ;g Wllscgr?r_:_;at\nk T-test T-test (lognormal)
Concentration Units (all data): mg/L
MWL-6 [ Background Well Not normal Normal N/A
Data Entry MWL-1 [Compliance Well #1 Not normal Not normal Not Significant Significant Significant
y . MWL-2 [Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Well Designation > ey i i MU DA MU MWL-3 [Compliance Well #3 Not normal Normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance [ Compliance | Compliance | Compliance MWL-4 [Compliance Well #4 Not normal Not normal Not Significant Significant
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5 MWL-5 | Compliance Well #5 Not normal Normal Not Significant Significant Significant
11/29/2007 155 56.4 97.5 117 124 48.5
3/25/2008 7.56 19.5 40.7 21.1 52.7 8.41 **  Please note that the above cells will appear blank in cases where a test cannot be conducted
4/1/2008 5.29 25.6 50.8 50.4 52.2 10.1 due to lack of data, or if the test assumptions are invalid due to lack of data variation.
8/29/2008 3.71 214 45.3 68.4 86.5 29.3
12/4/2008 14.7 1.39 90.6 53 102 33.5
1/1/2009 3.18 135 29.2 18 21 16.7 Results: Linear Regression Trend Analysis and
4/1/2009 16.7 2.05 46.9 68.8 53.8 19.6 Regression Line Pearson Interpretation
8/31/2009 7.19 4.92 0.435 0.491 18.9 38 Slope Correlation (R) e Degr_ee Of_ Data
12/17/2009 0.858 2.6 7.22 2.18 11.7 5.58 Linearity
1/1/2010 5.6 1.1 2.73 1.98 1.65 4.97 MWL-6 [Background Well -0.001978504 -0.319252115 Slight Decrease Moderately Weak
4/1/2010 0.263 3.52 0.877 1.64 1.88 1.08 MWL-1 [Compliance Well #1 | -0.003417164 -0.263775838 Slight Decrease Moderately Weak
7/1/2010 2.75 0.886 0.668 0.05 0.194 1.75 MWL-2 [Compliance Well #2 | -0.013928265 -0.430190335 Slight Decrease Moderately Weak
10/1/2010 0.437 0.93 9.04 0.223 0.953 9.3 MWL-3 [Compliance Well #3 | -0.00900431 -0.224464429 Slight Decrease Very Weak
2/28/2011 0.555 16.8 7.64 0.153 0.224 1.85 MWL-4 | Compliance Well #4 | -0.014604164 -0.41891048 Slight Decrease Moderately Weak
5/19/2011 0.323 0.849 0.633 0.135 <0.025 1.47 MWL-5 [ Compliance Well #5 -0.00708926 -0.525942029 Slight Decrease Moderately Strong
8/18/2011 0.025 4.76 56.6 5.22 2.85 0.777
12/28/2011 0.673 2.98 0.814 1.92 14.1 1.77
3/15/2012 0.754 0.65 0.738 0.314 0.071 117 Results: Groundwater Standards/Criteria Comparison
6/14/2012 0.183 0.369 1.18 0.969 0.11 0.102 Groundwater Standard Groundwater Criteria Total No. of Data
9/5/2012 1.03 3561 10.94 65.14 79 8.46 No. Violations of | % Violations of | No. Violations of | % Violations of Points
12/3/2012 2.543 6.61 9.06 13.24 15.99 11.04 GW Standard GW Standard GW Criteria GW Criteria
3/5/2013 0.78 26.21 25.84 8.084 29.35 5.283 MWL-6 | Background Well 33
6/6/2013 23.43 5.666 8.13 20.93 22.2 17.21 MWL-1 |Compliance Well #1 33
9/3/2013 4.89 243 99 152 49.2 22.7 MWL-2 | Compliance Well #2 33
12/3/2013 2.543 2.25 3.72 5.02 9.51 1.33 MWL-3 [Compliance Well #3 33
3/6/2014 2.329 8.388 4.137 5.324 18.97 2.998 MWL-4 | Compliance Well #4 33
6/3/2014 2.76 10.106 7.943 10.367 22.91 6.549 MWL-5 | Compliance Well #5 33
9/3/2014 2.989 13.627 7.534 26.948 60.272 4.376
12/9/2014 3.337 10.784 10.367 9.507 24.647 2.926
3/13/2015 0.604 <0.005 <0.005 2.24 <0.005 214 Results: Basic Statistics (less-than values ignored)
6/24/2015 0.593 3.48 28 2.37 1.3 457
9/3/2015 4.42 14.7 3.74 36.8 25.8 235 Maximum Value | Minimum Value Average
12/8/2015 1414 5.635 16.095 8.112 14.565 1.562
MWL-6 | Background Well 23.430 0.025 4.240
MWL-1 |Compliance Well #1 56.400 0.369 9.860
MWL-2 | Compliance Well #2 99.000 0.435 21.840
MWL-3 |Compliance Well #3 152.000 0.050 23.577
MWL-4 | Compliance Well #4 124.000 0.071 27.337
MWL-5 | Compliance Well #5 48.500 0.102 9.922
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Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk "
Monitoring Parameter: Ammonia Ni':z]ﬂlrﬁ;wril;t Log-Normality ng:ﬁ;oq-:;nk T-test T-test (lognormal)
Applicable GW Standard (if none leave 0.025 Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Normal Not Significant Significant Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Not Significant Significant
ComEIiance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
1] 4/1/2006 0.23 12 60 2.2 0.12 2.98 Results: Linear Regression Trend Analysis and
<f < - -
T [ el S S—
4 212812007 0.24 29 37 0.67 0.14 3.39 S okt () AT R Linearity
5 5/30/2007 <0.1 14 6.82 2.05 <0.1 1.56 Background Well 7.30792E-06 0.167145893 Slight Increase Very Weak
6 9/27/2007 <0.1 10 22 1.27 <0.1 3.6 Compliance Well #1 -0.002118225 | -0.293114287 Slight Decrease Moderately Weak
7 11/29/2007 <0.1 11.7 19.6 1.45 <0.1 241 Compliance Well #2 -0.001753669 -0.194116412 Slight Decrease Very Weak
8| 3/25/2008 <0.1 8.9 8.89 0.55 <0.1 1.03 Compliance Well #3 -0.000111129 [ -0.160516074 Slight Decrease Very Weak
9 4/1/2008 <0.1 10.3 104 1.07 <0.1 <0.1 Compliance Well #4 0.000509947 0.217137492 Slight Increase Very Weak
10| 8/29/2008 <0.05 12 14.4 1.62 0.16 2.15 Compliance Well #5 0.000486738 0.204298859 Slight Increase Very Weak
11 12/4/2008 <0.1 1.65 12.4 0.95 0.18 4.65
12 1/1/2009 <0.1 10.8 9.83 0.8 <0.1 2.97
13 4/1/2009 <0.1 11.1 8.21 1.67 <0.1 2.32 Results: Groundwater Standards/Criteria Comparison
14 8/31/2009 <0.1 3.49 113 0.95 <0.1 111 Groundwater Standard Groundwater Criteria Total No. of Data
15| 12/17/2009 <0.1 0.53 8.08 0.68 <0.1 3.34 No. Violations of | % Violations of | No. Violations of | % Violations of Points
16 1/1/2010 <0.1 3.41 8.52 0.25 <0.1 0.6 GW Standard | GW Standard. GW Criteria GW Criteria,
17 4/1/2010 <0.1 0.21 9.23 0.33 <0.1 2.73 Background Well 38 97.4% 39
18] 7/1/2010 <0.1 6.62 115 0.64 <0.1 5.23 Compliance Well #1 39 100% 39
19 10/1/2010 <0.1 135 9.72 1.21 <0.1 1.66 Compliance Well #2 39 100% 39
20 2/28/2011 <0.1 254 11.7 0.29 <0.1 1.7 Compliance Well #3 39 100% 39
21 5/19/2011 <0.1 3.15 8.94 0.19 <0.1 2 Compliance Well #4 39 100% 39
22 8/18/2011 <0.1 22.5 12.9 1.09 <0.1 4.22 Compliance Well #5 39 100% 39
23] 12/28/2011 <0.1 5.25 12.1 0.42 <0.1 1.47
24 3/15/2012 <0.1 4.49 9.05 0.15 <0.1 1.16
25 6/14/2012 <0.1 32.2 15 2.92 <0.1 3.01 Results: Basic Statistics (less-than values ignored)
26 9/5/2012 <0.2 12.8 12.6 2.3 0.3 27
27 12/3/2012 <0.2 16.6 13.4 0.8 0.2 3.2 Maximum Value | Minimum Value Average
28 3/5/2013 <0.2 3.3 8.63 0.4 <0.2 <0.6
29 6/6/2013 <0.2 13.6 19.1 1.7 <0.2 14 Background Well 0 0 0
30 9/3/2013 <0.2 <0.2 21.8 2.6 15.4 2.54 Compliance Well #1 32 0 10
31 12/3/2013 <0.2 6.1 21.1 0.8 <0.2 3.2 Compliance Well #2 60 7 16
32! 3/6/2014 <0.2 6 15 0.4 <0.2 1.6 Compliance Well #3 3 0 1
33| 6/3/2014 <0.2 8.2 18.2 14 <0.2 3.3 Compliance Well #4 15 0 2
34 9/3/2014 <0.2 6.2 20.2 1.7 <0.2 2.6 Compliance Well #5 16 1 3
35 12/9/2014 <0.2 6.3 19.8 0.2 22 27
36 3/13/2015 <0.2 3.24 20.3 0.8 <0.2 16.29
37 6/24/2015 <0.2 2.65 15.1 <0.2 1.68 11
38| 9/3/2015 <0.2 6.34 20.2 18 0.93 2.54
39 12/8/2015 <0.2 3.66 13.1 0.38 <0.2 2.29
40
41!
42!
43|
44
45
46
a7
48|
49
50
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Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk "
Monitoring Parameter: Chloride NShap".O'W”k Log-Normality WA (Rl T-test T-test (lognormal)
n n lormality Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): 50 Background Well Not normal Not normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Significant Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Significant Significant
ComEIiance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 7.5 140 320 190 9.3 120 Results: Linear Regression Trend Analysis and
onz006 |2 1e0 a0 [0 |1 | gl S e
212812007 6.5 9.0 150 25 13 52 ez G2 e &) =D Ui Linearity
5/30/2007 8.5 100 96 79 49 34 Background Well 0.000192993 0.119118619 Slight Increase Very Weak
9/27/2007 7.2 110 240 100 12 57 Compliance Well #1 -0.027089775 -0.455614867 Slight Decrease Moderately Weak
11/29/2007 7.1 111 186 109 9.5 45 Compliance Well #2 -0.017963084 -0.28055423 Slight Decrease Moderately Weak
3/25/2008 5.6 102 106 90.4 24.2 56.8 Compliance Well #3 -0.026903934 -0.704383815 Slight Decrease Moderately Strong
4/1/2008 7.7 98.7 122 79.5 33.1 33.6 Compliance Well #4 -0.003411142 -0.248408096 Slight Decrease Very Weak
8/29/2008 6.3 103 157 93.3 54.5 54.5 Compliance Well #5 -0.009216254 [ -0.285462108 Slight Decrease Moderately Weak
12/4/2008 4.65 373 1.65 12.4 0.95 0.18
1/1/2009 4.5 131 126 62.7 53 100
4/1/2009 7.6 186 149 98.2 37.6 146 Results: Groundwater Standards/Criteria Comparison
8/31/2009 9.6 120 185 94.5 327 135 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 7.0 115 120 82.4 222 97.8 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 6.8 116 158 33.2 12.8 14.8 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 7.3 69.2 251 82.8 17.9 66.6 Background Well 0 0% 39
7/1/2010 3.9 129 300 84.5 23.1 129 Compliance Well #1 32 82.1% 39
10/1/2010 6.1 156 251 102 17.7 75.7 Compliance Well #2 38 97.4% 39
2/28/2011 6 197 192 10.7 15.3 58.7 Compliance Well #3 21 53.8% 39
5/19/2011 6.2 144 209 19.3 6.8 12.4 Compliance Well #4 3 7.7% 39
8/18/2011 5.3 134 255 80.5 12.2 63.1 Compliance Well #5 18 46.2% 39
12/28/2011 5.8 98.7 192 35.4 134 39.2
3/15/2012 55 73.9 117 23.8 11.7 30.5
6/14/2012 5.4 104 209 74.6 9.5 44.7 Results: Basic Statistics (less-than values ignored)
9/5/2012 5 91 240 74 14 51
12/3/2012 6 94 197 62 12 49 Maximum Value | Minimum Value Average
3/5/2013 5 82 84 26 13 25
6/6/2013 6 61 124 32 14 31 Background Well 11 4 7
9/3/2013 10 13 190 52 63 50 Compliance Well #1 373 10 100
12/3/2013 6 81 185 26 12 56 Compliance Well #2 320 2 169
3/6/2014 8 63 120 17 11 44 Compliance Well #3 190 11 59
6/3/2014 11 50 109 30 13 50 Compliance Well #4 63 1 19
9/3/2014 6 41 157 30 9 47 Compliance Well #5 146 0 53
12/9/2014 11 46 190 13 10 45
3/13/2015 8.144 32.73 115.7 14.64 6.926 16.29
6/24/2015 5.581 20.05 65.45 11.09 7.851 23.56
9/3/2015 4.863 37.93 107.3 24.58 9.847 36.92
12/8/2015 9.097 58.54 1245 16.49 20.96 31.78




Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background
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- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Conductivity NSOI':;pallrio-Wllk Log-Normality Wilcoxon Rank T-test T-test (lognormal)
: = ity Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (aII data): us/cm Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Normal Normal Not Significant Significant Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Not Significant Significant
ComEIiance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 1150 658 1255 658 1282 581 Results: Linear Regression Trend Analysis and
02006 |12 8o a6 [ g ae0 | aee gl S e
212812007 115 517 780 307 136 391 ez G2 e &) =D Ui Linearity
5/30/2007 124 513 586 283 165 249 Background Well -0.095627928 -0.35709704 Slight Decrease Moderately Weak
9/27/2007 114 556 1213 70 157 288 Compliance Well #1 -0.034465091 -0.109468299 Slight Decrease Very Weak
11/29/2007 123 517 846 562 127 365 Compliance Well #2 0.029138898 0.105070771 Slight Increase Very Weak
3/25/2008 166 651 790 563 256 630 Compliance Well #3 -0.074797206 -0.327492379 Slight Decrease Moderately Weak
4/1/2008 136 1072 764 1149 370 530 Compliance Well #4 -0.0768648 -0.428028545 Slight Decrease Moderately Weak
8/29/2008 135 1047 1179 838 295 410 Compliance Well #5 -0.067260768 -0.315383293 Slight Decrease Moderately Weak
12/4/2008 1065 NR 1035 483 415 753
1/1/2009 1236 226 1079 649 321 925
4/1/2009 111 1736 913 725 323 895 Results: Groundwater Standards/Criteria Comparison
8/31/2009 125 1417 1272 929 344 557 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 158 1167 1129 824 323 1157 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 166 998 1020 841 333 121 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 122.7 890 1402 360 195.5 448 Background Well 39
7/1/2010 117.3 1459 1590 709 250 721 Compliance Well #1 38
10/1/2010 125 1314 1231 671 201 827 Compliance Well #2 39
2/28/2011 110 1324 1075 380 182 490 Compliance Well #3 39
5/19/2011 98.6 897 1154 341 191 212 Compliance Well #4 39
8/18/2011 186 920 1164 700 175 488 Compliance Well #5 39
12/28/2011 292 871 1213 393 197 466
3/15/2012 106 731 899 315 200 468
6/14/2012 49 922 1030 624 106 268 Results: Basic Statistics (less-than values ignored)
9/5/2012 92 1130 1580 812 167 405
12/3/2012 95 929 106 451 158 319 Maximum Value | Minimum Value Average
3/5/2013 132.8 993 779 317 241 362
6/6/2013 76 746 997 185 146 148 Background Well 1236 49 198
9/3/2013 90 720 1433 247 166 142 Compliance Well #1 1736 226 820
12/3/2013 119 714 1173 350 146 429 Compliance Well #2 1590 106 1073
3/6/2014 76 597 630 218 115 323 Compliance Well #3 1149 70 496
6/3/2014 94 509 952 413 142 429 Compliance Well #4 1282 106 234
9/3/2014 93 633 1446 533 147 513 Compliance Well #5 1157 121 455
12/9/2014 75 574 1302 228 156 395
3/13/2015 104 459 1198 328 146 234
6/24/2015 76 414 826 288 165 267
9/3/2015 80 536 1334 499 165 380
12/8/2015 128 703 1168 292 150 354



Groundwater Monitoring Data Analysis (v.3)
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- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk "
Monitoring Parameter: Copper NShap".O'W”k Log-Normality WA (Rl T-test T-test (lognormal)
— — lormality Test Sum Test
Applicable GW Standard (if none leave 1 Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Significant Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Significant Significant
ComEIiance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 0.02 0.043 0.058 <0.01 0.046 <0.01 Results: Linear Regression Trend Analysis and
<f < - -
— e B e
212812007 <0.01 0.042 0.027 <0.01 0.026 <0.01 ope orretatio! inearfren: Linearity
5/30/2007 <0.01 0.02 0.017 <0.01 <0.01 <0.01 Background Well -7.10059E-07 -0.308303922 Slight Decrease Moderately Weak
9/27/2007 <0.015 0.028 0.072 0.062 0.067 0.048 Compliance Well #1 -5.142E-06 -0.166511271 Slight Decrease Very Weak
11/29/2007 <0.01 0.017 0.027 <0.01 0.043 0.018 Compliance Well #2 -9.13574E-06 -0.586955291 Slight Decrease Moderately Strong
3/25/2008 <0.01 0.014 0.023 <0.01 0.029 <0.01 Compliance Well #3 1.18281E-06 0.079413734 Slight Increase Very Weak
4/1/2008 <0.01 0.022 0.032 0.022 0.029 <0.01 Compliance Well #4 -5.36601E-06 -0.307484391 Slight Decrease Moderately Weak
8/29/2008 <0.01 0.018 0.016 <0.01 0.024 0.011 Compliance Well #5 -8.75825E-07 -0.112694939 Slight Decrease Very Weak
12/4/2008 <0.01 0.012 0.052 0.025 0.058 0.018
1/1/2009 <0.01 0.011 <0.01 <0.01 <0.01 <0.01
4/1/2009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Results: Groundwater Standards/Criteria Comparison
8/31/2009 <0.01 0.21 <0.01 <0.01 <0.01 <0.01 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 <0.01 0.0117 <0.01 <0.01 <0.01 <0.01 No. Violations of | % Violations of | No. Violations of | % Violations of Points
1/1/2010 <0.01 <0.01 <0.01 <0.01 0.012 <0.01 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 <0.01 0.0192 <0.01 <0.01 <0.01 <0.01 Background Well 0 0% 39
7/1/2010 <0.01 0.0315 <0.01 <0.01 <0.01 <0.01 Compliance Well #1 0 0% 39
10/1/2010 <0.01 0.0125 <0.01 <0.01 <0.01 <0.01 Compliance Well #2 0 0% 39
2/28/2011 <0.01 0.0106 <0.01 <0.01 <0.01 <0.01 Compliance Well #3 0 0% 39
5/19/2011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #4 0 0% 39
8/18/2011 <0.01 0.016 <0.01 <0.01 <0.01 <0.01 Compliance Well #5 0 0% 39
12/28/2011 <0.01 0.0166 <0.01 <0.01 <0.01 <0.01
3/15/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6/14/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Results: Basic Statistics (less-than values ignored)
9/5/2012 <0.01 <0.01 0.016 0.065 <0.01 0.014
12/3/2012 <0.01 0.014 0.011 0.016 0.021 0.01 Maximum Value | Minimum Value Average
3/5/2013 <0.01 0.029 0.016 <0.01 0.017 <0.01
6/6/2013 <0.01 <0.01 <0.01 0.016 0.01 0.011 Background Well 0 0 0
9/3/2013 <0.01 <0.01 <0.01 0.058 0.074 0.023 Compliance Well #1 0 0 0
12/3/2013 <0.01 0.015 <0.01 <0.01 <0.01 <0.01 Compliance Well #2 0 0 0
3/6/2014 <0.01 0.02 <0.01 <0.01 0.017 <0.01 Compliance Well #3 0 0 0
6/3/2014 <0.01 0.013 <0.01 <0.01 0.013 <0.01 Compliance Well #4 0 0 0
9/3/2014 <0.01 0.016 <0.01 0.013 0.026 <0.01 Compliance Well #5 0 0 0
12/9/2014 <0.01 0.017 0.011 <0.01 0.023 <0.01
3/13/2015 <0.01 0.018 0.01 <0.01 0.0125 <0.01
6/24/2015 <0.01 0.04 <0.01 <0.01 <0.01 0.022
9/3/2015 <0.01 0.026 0.013 0.026 0.018 <0.01
12/8/2015 <0.01 0.023 0.015 0.011 0.013 <0.01




Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Dissolved Oxygen NSOI':;pallrio-Wllk Log-Normality Wilcoxon Rank T-test T-test (lognormal)
: = ity Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Normal N/A
Concentration Units (all data): mg/L Compliance Well #1 Not normal Not Significant Not Significant
Compliance Well #2 Not normal Not Significant Not Significant
Data Entry Compliance Well #3 Not normal Not Significant Not Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Not Significant Not Significant
ComEIiance Well #5 Not normal Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
1] 4/1/2006 6.13 4.61 5.12 2.37 4.32 6.14 Results: Linear Regression Trend Analysis and
TS X N T T T Y0 B gl S e
4 212812007 273 213 5.06 9.00 9.10 474 Sitpe okt () AT R Linearity
5 5/30/2007 3.31 4.43 3.86 5.52 3.71 3.00 Background Well 0.001192344 0.400402995 Slight Increase Moderately Weak
6 9/27/2007 3.46 3.36 3.53 3.28 2.32 3.31 Compliance Well #1 0.000118164 0.065244396 Slight Increase Very Weak
7 11/29/2007 1.45 1.29 1.20 1.14 1.19 1.91 Compliance Well #2 0.000754989 0.234398862 Slight Increase Very Weak
8| 3/25/2008 1.98 1.46 1.22 1.50 1.10 1.01 Compliance Well #3 -0.000180568 -0.085056704 Slight Decrease Very Weak
9 4/1/2008 1.26 1.23 1.31 1.77 1.63 1.73 Compliance Well #4 0.000317078 0.110193204 Slight Increase Very Weak
10| 8/29/2008 0.75 0.45 0.35 0.30 0.35 1.38 Compliance Well #5 0.000594734 0.212061637 Slight Increase Very Weak
11! 12/4/2008 2.46 2.40 2.52 2.02 2.32 2.03
12! 1/1/2009 1.41 1.17 3.08 3.97 1.45 1.17
13 4/1/2009 1.88 1.90 0.70 1.31 4.01 1.24 Results: Groundwater Standards/Criteria Comparison
14 8/31/2009 3.83 2.68 3.89 3.50 3.15 3.78 Groundwater Standard Groundwater Criteria Total No. of Data
15 12/17/2009 2.10 1.41 1.03 0.75 4.50 2.07 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
16 1/1/2010 2.92 1.81 1.11 1.00 4.11 2.22 GW Standard GW Standard GW Criteria GW Criteria
17, 4/1/2010 1.85 2.01 1.41 3.52 1.38 2.44 Background Well 39
18] 7/1/2010 1.70 1.18 1.73 1.96 1.25 1.36 Compliance Well #1 39
19 10/1/2010 2.43 1.55 1.50 2.01 2.20 2.92 Compliance Well #2 39
20 2/28/2011 2.45 1.37 1.53 1.03 2.17 3.08 Compliance Well #3 39
21 5/19/2011 2.69 29 1.369 1.2 4.06 1.47 Compliance Well #4 39
22 8/18/2011 1.15 2.18 2.03 0.62 0.99 0.68 Compliance Well #5 39
23| 12/28/2011 4.01 2.83 2.31 1.83 2.22 1.26
24 3/15/2012 2.91 2.27 241 2.03 3.01 0.96
25 6/14/2012 0.13 0 0 0 0.02 0 Results: Basic Statistics (less-than values ignored)
26 9/5/2012 1.89 0.47 0.45 0.33 0.49 0.24
27 12/3/2012 2.9 0.75 0.88 0.8 1.03 0.36 Maximum Value | Minimum Value Average
28 3/5/2013 2.35 0.44 1.22 1.69 2.07 0.5
29! 6/6/2013 2.71 0.23 0.35 1.92 0.39 0.09 Background Well 14 0 4
30 9/3/2013 0.8 0.85 0.53 0.71 0.74 0.33 Compliance Well #1 9 0 2
31 12/3/2013 6.81 4 3.57 15 2.73 5.42 Compliance Well #2 20 0 3
32 3/6/2014 8.55 3.44 7.22 3.56 4.5 4.05 Compliance Well #3 9 0 2
33 6/3/2014 5.11 0.79 4.36 0.32 0.88 4.87 Compliance Well #4 15 0 3
34 9/3/2014 7.75 0.97 3.58 0.82 1.79 5.16 Compliance Well #5 16 0 3
35 12/9/2014 8.73 4.4 6.06 3.93 5.05 3.6
36 3/13/2015 11.17 7.05 7.12 8.26 9.92 9.12
37! 6/24/2015 13.79 9.38 19.93 8.25 14.89 15.62
38 9/3/2015 5.1 1.63 2.15 115 2.65 3.63
39 12/8/2015 6.51 3.04 4.21 3.24 6.02 5.24
40
41!
42!
43|
44
45
46
a7
48|
49
50
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Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk "
Monitoring Parameter: E. Coli NShap".O'W”k Log-Normality WA (Rl T-test T-test (lognormal)
n n lormality Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Not Significant Not Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Not Significant Not Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Not Significant Not Significant
ComEIiance Well #5 Not normal Not normal Not Significant Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 <1 <1 <1 <1 <1 <1 Results: Linear Regression Trend Analysis and
<] < - - E
19[;/8]{/22000066 <i ﬁ i i <i <51 Regn;slsmn Line c : ela;iso: R Li T In:'er — Degree of Data
212812007 1 1 1 1 <1 <1 ope i ) inearfren: Linearity
5/30/2007 <1 <1 <1 <1 2 Background Well 0.005562988 0.129134347 Slight Increase Very Weak
9/27/2007 <1 1 <1 <1 <1 <1 Compliance Well #1 0.085397474 0.12310003 Slight Increase Very Weak
11/29/2007 <1 <1 <1 <1 <1 <1 Compliance Well #2 -0.004540613 | -0.154180114 Slight Decrease Very Weak
3/25/2008 <1 4 194 <1 <1 <1 Compliance Well #3 -0.00011559 -0.29959654 Slight Decrease Moderately Weak
4/1/2008 <1 160 <1 <1 <1 <1 Compliance Well #4 0.001002757 0.154669847 Slight Increase Very Weak
8/29/2008 <1 3 <1 <1 <1 11 Compliance Well #5 0.053761592 0.145483097 Slight Increase Very Weak
12/4/2008 <1 6 <1 <1 <1 <1
1/1/2009 <1 <1 <1 <1 <1 <1
4/1/2009 71 1 <1 <1 <1 <1 Results: Groundwater Standards/Criteria Comparison
8/31/2009 <1 1410 <1 <1 <1 <1 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 <1 <1 <1 <1 <1 <1 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 <1 <1 <1 <1 <1 <1 GW Standard | GW Standard GW Criteria GW Criteria
4/1/2010 <1 248 <1 <1 <1 <1 Background Well 39
7/1/2010 <1 2400 <1 <1 <1 <1 Compliance Well #1 39
10/1/2010 <1 5 <1 <1 <1 <1 Compliance Well #2 39
2/28/2011 <1 <1 <1 <1 <1 <1 Compliance Well #3 39
5/19/2011 <1 2419 <1 <1 <1 <1 Compliance Well #4 39
8/18/2011 <1 3 <1 <1 <1 <1 Compliance Well #5 39
12/28/2011 <1 5 <1 <1 <1 <1
3/15/2012 <1 2 <1 <1 <1 <1
6/14/2012 <1 1 <1 <1 <1 291 Results: Basic Statistics (less-than values ignored)
9/5/2012 <1 2 <1 <1 <1 <1
12/3/2012 <1 5 1 <1 <1 <1 Maximum Value | Minimum Value Average
3/5/2013 276 2420 17 <1 43 2420
6/6/2013 <1 <1 <1 <1 <1 201 Background Well 276 1 79
9/3/2013 <1 <1 <1 <1 3 3 Compliance Well #1 2420 1 448
12/3/2013 <1 10 <1 <1 <1 8 Compliance Well #2 194 1 31
3/6/2014 <1 <1 <1 <1 <1 1 Compliance Well #3 3 1 2
6/3/2014 <1 12 <1 <1 <1 5 Compliance Well #4 43 1 13
9/3/2014 <1 42 <1 <1 <1 2 Compliance Well #5 2420 1 254
12/9/2014 1 7 <1 <1 <1 <1
3/13/2015 <1 <1 <1 <1 <1 <1
6/24/2015 32.7 1986 4.1 <1 52 101.2
9/3/2015 <1 <1 <1 <1 <1 <1
12/8/2015 15.6 5.2 <1 <1 1 <1




Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

OO ®NO U BWN B

=

-
=

.
N

-
w

i
N

=
o

=
o

-
5]

=
@

=
©

N
o

N
=

N
N

N
5]

N}
PN

N
o

N
=3}

N
N

N}
@

N}
©

w
=)

w
=

w
R

w
@

w
by

w
a

w
<3}

w
2

@
@

w
©

N
o

AAS DS DS DASDNDSDSDS
RS RRG R AR

a
=)

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Nitrate NShap"-O_W”k Log-Normality Wilcoxon Rank T-test T-test (lognormal)
— — lormality Test Sum Test
Applicable GW Standard (if none leave 5 Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Not Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Significant Significant
Well Designation » Compliance Well #4 Not normal Not normal Not Significant Significant Significant
ComEIiance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 0.86 0.10 2.43 10.40 1.76 3.04 Results: Linear Regression Trend Analysis and
onz006 |16 010 aso [ wws |21 | o5 gl S e
212812007 0.96 0.10 2.93 8.28 2.03 2.97 ez G2 e &) =D Ui Linearity
5/30/2007 0.43 0.10 4.97 9.86 2.08 1.46 Background Well 0.000974268 0.559255442 Slight Increase Moderately Strong
9/27/2007 0.10 0.33 0.73 6.28 1.99 1.79 Compliance Well #1 0.000810945 0.191615847 Slight Increase Very Weak
11/29/2007 0.88 2.78 4.87 3.02 7.30 0.92 Compliance Well #2 0.002317643 0.5487634 Slight Increase Moderately Strong
3/25/2008 1.20 0.92 10.50 3.90 4.16 5.73 Compliance Well #3 -2.25436E-06 -0.000590227 Slight Decrease Very Weak
4/1/2008 0.60 0.50 8.90 5.00 3.50 6.20 Compliance Well #4 0.000890968 0.532405917 Slight Increase Moderately Strong
8/29/2008 0.50 0.50 3.40 10.50 2.50 1.60 Compliance Well #5 0.001830205 0.62114468 Slight Increase Moderately Strong
12/4/2008 0.50 1.80 9.00 7.10 3.90 2.80
1/1/2009 0.40 0.30 9.40 9.30 3.70 2.90
4/1/2009 0.50 1.30 10.30 14.50 4.00 4.00 Results: Groundwater Standards/Criteria Comparison
8/31/2009 1.20 0.10 7.20 18.40 3.10 2.90 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 0.80 0.80 8.30 17.90 3.90 2.50 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 0.70 1.80 13.40 13.00 1.20 0.30 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 0.60 19.00 6.80 11.00 3.00 2.50 Background Well 3 7.7% 39
7/1/2010 1.70 15.50 6.80 13.10 4.00 1.80 Compliance Well #1 10 25.6% 39
10/1/2010 1.40 7.90 12.20 8.40 3.90 5.70 Compliance Well #2 31 79.5% 39
2/28/2011 1.4 3.1 15.6 9 3.8 4.6 Compliance Well #3 34 87.2% 39
5/19/2011 0.3 10.7 13.2 0.05 4.5 18 Compliance Well #4 12 30.8% 39
8/18/2011 2.2 10.3 11.5 0.05 3.8 2.4 Compliance Well #5 15 38.5% 39
12/28/2011 0.7 9.23 14.2 10 4.3 2.4
3/15/2012 1 5.8 13.2 11.6 4.4 14
6/14/2012 0.9 0.7 14.4 12.5 5.4 2.1 Results: Basic Statistics (less-than values ignored)
9/5/2012 2.8 0.6 7.9 12.1 5.4 2.4
12/3/2012 3.7 1 11.2 13.2 5.8 2.3 Maximum Value | Minimum Value Average
3/5/2013 6 5.1 0.06 9.4 7.3 111
6/6/2013 2.1 0.6 20.5 6.2 7.8 8.7 Background Well 9 0 2
9/3/2013 34 5.8 15.2 12.5 0.7 5.5 Compliance Well #1 19 0 3
12/3/2013 8.8 3.2 8.2 9.2 5.6 8.7 Compliance Well #2 21 0 10
3/6/2014 3.8 18 10.9 6.2 5 11.3 Compliance Well #3 18 0 9
6/3/2014 3.4 1.6 16.2 10.1 6 10.6 Compliance Well #4 8 1 4
9/3/2014 12 2.8 13.1 11.2 6 9.7 Compliance Well #5 11 0 4
12/9/2014 1.6 2.6 10.4 6.5 6.9 7.2
3/13/2015 2.08 2.25 11 6.76 2.36 5.46
6/24/2015 1.13 8.54 10.7 5.92 3.84 9.31
9/3/2015 1.38 11 12.3 9.92 5.74 7.13
12/8/2015 6.08 1.88 8.58 6.88 4.89 5.63



Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: pH Ni':;’zﬁ;wril;t Log-Normality W'gﬁﬁ]oq_;?nk T-test T-test (lognormal)
Applicable GW Standard (if none leave 6.5-9 Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (all data): S.U Compliance Well #1 Not normal Not normal Not Significant Not Significant Not Significant
Compliance Well #2 Not normal Not normal Not Significant Not Significant Not Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Significant Significant
w . . Compliance Well #4 Not normal Not normal Not Significant Significant Significant
ell Designation » n o — —
Comgllance Well #5 Not normal Not normal Not Significant Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
1] 4/1/2006 6.71 4.66 6.07 5.70 4.85 4.75 Results: Linear Regression Trend Analysis and
I e .
4 212812007 2.08 213 2.45 5.4 216 3.87 Sitpe okt () AT R Linearity
5 5/30/2007 5.82 4.88 4.90 5.82 5.35 6.99 Background Well -0.000378424 -0.568583109 Slight Decrease Moderately Strong
6 9/27/2007 5.99 5.64 5.39 5.32 5.35 5.36 Compliance Well #1 -0.000209715 -0.344280421 Slight Decrease Moderately Weak
7 11/29/2007 5.54 5.55 5.56 5.54 5.55 5.54 Compliance Well #2 -0.000324498 -0.590951041 Slight Decrease Moderately Strong
8| 3/25/2008 4.54 5.09 5.00 5.76 5.15 4.38 Compliance Well #3 -5.48526E-05 -0.146651166 Slight Decrease Very Weak
9 4/1/2008 4.73 5.86 5.83 5.63 5.69 4.64 Compliance Well #4 9.08975E-05 0.143355413 Slight Increase Very Weak
10| 8/29/2008 5.48 5.80 5.62 6.56 6.12 5.34 Compliance Well #5 -0.000243162 -0.350511807 Slight Decrease Moderately Weak
11! 12/4/2008 5.76 6.70 5.56 6.13 6.13 5.68
12! 1/1/2009 5.83 5.86 6.08 6.32 6.10 6.14
13 4/1/2009 6.06 5.62 5.82 5.34 6.06 6.06 Results: Groundwater Standards/Criteria Comparison
14 8/31/2009 6.04 5.62 5.49 5.41 5.18 6.02 Groundwater Standard Groundwater Criteria Total No. of Data
15 12/17/2009 5.38 5.8 5.09 5.75 5.78 5.43 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
16 1/1/2010 5.43 5.93 5.33 6.02 5.99 5.62 GW Standard GW Standard GW Criteria GW Criteria
17 4/1/2010 5.13 5.71 4.73 6.28 5.11 5.16 Background Well 0 0% 39
18] 7/1/2010 5.21 5.39 4.78 5.69 5.44 4.75 Compliance Well #1 0 0% 39
19 10/1/2010 4.7 5.16 4.64 5.55 5.13 4.52 Compliance Well #2 0 0% 39
20 2/28/2011 4.87 5.32 4.8 5.92 5.24 4.64 Compliance Well #3 0 0% 39
21 5/19/2011 5.9 5.82 4.61 5.83 5.28 5.9 Compliance Well #4 0 0% 39
22 8/18/2011 6.34 5.19 4.29 5.14 5.1 4.71 Compliance Well #5 0 0% 39
23| 12/28/2011 4.51 5.57 4.57 5.62 5.05 4.71
24 3/15/2012 5.37 5.79 5.446 5.86 5.23 6.01
25 6/14/2012 4.36 5.16 4.13 5.25 4.87 5.16 Results: Basic Statistics (less-than values ignored)
26 9/5/2012 4.35 5.18 4.41 5.31 4.89 4.75
27 12/3/2012 4.19 5.05 4.25 4.5 4.26 4.54 Maximum Value | Minimum Value Average
28 3/5/2013 4.38 5.83 4.47 5.78 5.51 4.12
29! 6/6/2013 5.3 5.36 4.04 5.9 4.09 6.18 Background Well 7 4 5
30 9/3/2013 4.5 5.35 4.05 5.69 5.05 6.12 Compliance Well #1 7 4 5
31 12/3/2013 4.66 5.71 4.52 5.77 5.21 4.69 Compliance Well #2 6 4 5
32, 3/6/2014 4.67 5.7 4.67 5.52 5.6 4.59 Compliance Well #3 7 5 6
33| 6/3/2014 4.31 5.14 4.26 5.21 5.13 4.58 Compliance Well #4 8 4 5
34 9/3/2014 5 5.93 4.95 5.56 6.56 4.92 Compliance Well #5 7 4 5
35 12/9/2014 4.79 5.54 4.37 5.83 5.49 4.7
36 3/13/2015 4.53 6.27 4.68 5.66 7.89 4.65
37 6/24/2015 4.68 5.87 4.86 5.51 6.1 4.28
38| 9/3/2015 4.7 5.74 4.59 5.58 5.62 4.86
39 12/8/2015 3.65 5.23 4.04 4.97 5.6 3.97
40
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Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background
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- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Phosphorus NShap"-O_W”k Log-Normality Wilcoxon Rank T-test T-test (lognormal)
— — lormality Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (all data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant | Not Significant Significant
. . Compliance Well #4 Not normal Not normal Not Significant Significant Significant
Well Designation » n o — —
Comgllance Well #5 Not normal Not normal Not Significant Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 0.31 <0.05 0.11 0.79 <0.05 <0.05 Results: Linear Regression Trend Analysis and
onz006 | o120z oss [ o016 | oa | ors gl S e
212812007 0.12 0.18 03 0.19 0.06 0.15 ez G2 e &) =D Ui Linearity
5/30/2007 0.22 0.27 0.16 0.31 0.54 0.16 Background Well -4.6934E-05 -0.410072605 Slight Decrease Moderately Weak
9/27/2007 0.13 0.49 2.4 2.14 3.29 2.37 Compliance Well #1 -4.54171E-06 -0.028190583 Slight Decrease Very Weak
11/29/2007 0.37 0.4 1.65 0.23 0.68 <0.05 Compliance Well #2 -0.0001643 -0.383214331 Slight Decrease Moderately Weak
3/25/2008 0.1 0.26 0.211 <0.5 0.14 0.1 Compliance Well #3 0.000146607 0.121626118 Slight Increase Very Weak
4/1/2008 <0.05 0.3 0.16 0.47 <0.05 0.12 Compliance Well #4 -0.000135366 | -0.216219914 Slight Decrease Very Weak
8/29/2008 0.16 0.25 0.25 0.29 0.12 0.26 Compliance Well #5 -5.50799E-05 -0.157748188 Slight Decrease Very Weak
12/4/2008 0.64 0.26 0.32 0.12 2.7 0.07
1/1/2009 0.19 0.32 0.47 0.17 0.11 0.12
4/1/2009 0.16 0.04 0.22 0.1 0.11 0.08 Results: Groundwater Standards/Criteria Comparison
8/31/2009 <0.05 0.08 <0.01 0.19 0.15 0.08 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 0.02 0.11 0.04 0.03 0.07 0.02 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 0.13 0.23 0.02 0.06 0.05 0.12 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 0.12 0.4 0.69 0.07 0.04 0.09 Background Well 39
7/1/2010 0.11 0.17 0.03 0.07 0.13 0.04 Compliance Well #1 39
10/1/2010 0.24 0.21 0.17 0.04 0.13 0.12 Compliance Well #2 39
2/28/2011 0.16 0.22 0.2 0.19 <0.05 0.2 Compliance Well #3 39
5/19/2011 0.11 0.3 0.09 0.06 0.02 0.14 Compliance Well #4 39
8/18/2011 0.05 0.08 0.11 0.1 0.016 0.14 Compliance Well #5 39
12/28/2011 0.05 0.27 0.11 0.06 0.24 0.12
3/15/2012 0.03 0.37 0.22 0.13 0.18 0.12
6/14/2012 0.03 0.08 0.02 0.04 0.03 0.07 Results: Basic Statistics (less-than values ignored)
9/5/2012 0.21 0.32 0.13 0.52 0.06 0.13
12/3/2012 0.04 0.15 0.07 0.09 0.31 0.06 Maximum Value | Minimum Value Average
3/5/2013 <0.02 0.96 0.38 0.06 0.07 0.21
6/6/2013 0.14 0.08 0.03 <0.02 0.04 0.04 Background Well 1 0 0
9/3/2013 0.15 0.14 0.03 0.04 0.11 0.37 Compliance Well #1 1 0 0
12/3/2013 0.02 0.12 0.03 0.12 0.04 0.04 Compliance Well #2 2 0 0
3/6/2014 0.03 0.21 0.03 0.03 0.09 0.06 Compliance Well #3 8 0 0
6/3/2014 <0.02 0.22 0.08 0.06 0.41 0.26 Compliance Well #4 3 0 0
9/3/2014 0.03 0.19 0.06 0.11 0.15 0.12 Compliance Well #5 2 0 0
12/9/2014 0.1 0.34 0.16 0.1 0.72 0.17
3/13/2015 0.03 0.39 0.08 7.83 0.09 0.08
6/24/2015 0.03 0.31 0.06 0.02 0.04 0.14
9/3/2015 0.08 0.25 0.09 0.18 0.29 0.18
12/8/2015 0.1 0.21 0.34 0.43 0.24 0.06
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Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Silver Ni':;’zﬁ;wril;t Log-Normality W'gﬁﬁ]oq_;?nk T-test T-test (lognormal)
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Not Significant Not Significant
Compliance Well #2 Not normal Not normal Not Significant Not Significant Not Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Not Significant Not Significant
Well Designation » Compl?ance Well #4 Not normal Not normal Not Sign?ﬁcant Not Sign?ﬁcant Not S?gn?ficant
Comgllance Well #5 Not normal Not normal Not Significant Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Results: Linear Regression Trend Analysis and
9/8/2006 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 a & Interpretation
10/1/2006 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Reg':z;’: i - 0:;:?;’:@) Linear Trend Degree of Data
2/28/2007 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Linearity
5/30/2007 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Background Well -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
9/27/2007 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #1 -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
11/29/2007 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #2 -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
3/25/2008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #3 -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
4/1/2008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #4 -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
8/29/2008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #5 -2.24768E-36 -8.97644E-16 Slight Decrease Very Weak
12/4/2008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1/1/2009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4/1/2009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Results: Groundwater Standards/Criteria Comparison
8/31/2009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 No. Violations of | % Violations of | No. Violations of | % Violations of Points
1/1/2010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Background Well 39
7/1/2010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #1 39
10/1/2010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #2 39
2/28/2011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #3 39
5/19/2011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #4 39
8/18/2011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #5 39
12/28/2011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3/15/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6/14/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Results: Basic Statistics (less-than values ignored)
9/5/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
12/3/2012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Maximum Value | Minimum Value Average
3/5/2013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6/6/2013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Background Well
9/3/2013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #1
12/3/2013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #2
3/6/2014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #3
6/3/2014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #4
9/3/2014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Compliance Well #5
12/9/2014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3/13/2015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6/24/2015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
9/3/2015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
12/8/2015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01




Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background
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- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: Temperature NShap"-O_W”k Log-Normality Wilcoxon Rank T-test T-test (lognormal)
— — lormality Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): Background Well Not normal Not normal N/A
Concentration Units (all data): °C Compliance Well #1 Not normal Not normal Not Significant Not Significant Not Significant
Compliance Well #2 Not normal Not normal Not Significant Not Significant Not Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant | Not Significant Not Significant
. . Compliance Well #4 Not normal Not normal Not Significant Not Significant Not Significant
Well Designation » n o o P—
Comgllance Well #5 Not normal Not normal Not Significant Not Significant Not Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
4/1/2006 16.9 16.1 16.5 17.3 16.8 16.4 Results: Linear Regression Trend Analysis and
onz006 | is5 | aro [ ars [ irs | irs | ise gl S e
212812007 9.8 13.0 119 9.0 14.0 10.2 ez G2 e &) =D Ui Linearity
5/30/2007 17.3 155 15.2 194 15.7 18.8 Background Well 0.000151135 0.032362867 Slight Increase Very Weak
9/27/2007 235 21.7 22.1 23.0 22.1 25.7 Compliance Well #1 -1.1026E-05 -0.003770389 Slight Decrease Very Weak
11/29/2007 18.8 20.1 19.1 19.1 195 19.0 Compliance Well #2 -0.000101477 -0.03277436 Slight Decrease Very Weak
3/25/2008 11.3 13.2 12.8 12.8 13.6 11.7 Compliance Well #3 -4.57661E-05 -0.009813732 Slight Decrease Very Weak
4/1/2008 16.0 15.2 155 16.4 16.3 16.5 Compliance Well #4 -7.25971E-05 -0.024894421 Slight Decrease Very Weak
8/29/2008 19.1 19.6 19.6 22.1 19.7 24.6 Compliance Well #5 0.00024059 0.047831745 Slight Increase Very Weak
12/4/2008 145 16.1 16.2 13.7 16.9 15.0
1/1/2009 11.3 13.0 12.1 9.0 13.0 11.2
4/1/2009 15.2 15.4 14.7 16.7 16.0 15.8 Results: Groundwater Standards/Criteria Comparison
8/31/2009 16.3 15.1 15.6 16.1 16.3 16.4 Groundwater Standard Groundwater Criteria Total No. of Data
12/17/2009 9.8 12.3 12.7 10.8 125 9.0 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
1/1/2010 12.4 12.2 14.1 11.6 13.7 12.7 GW Standard | GW Standard. GW Criteria GW Criteria.
4/1/2010 14.6 11.9 11.5 11.6 12.4 12.6 Background Well 39
7/1/2010 21.6 18.2 18.7 224 214 223 Compliance Well #1 39
10/1/2010 13.9 15.9 15.0 14.1 16.0 145 Compliance Well #2 39
2/28/2011 8.5 10.8 9.3 8.6 11.7 10.5 Compliance Well #3 39
5/19/2011 14.6 13.2 12.5 14.3 14 14.6 Compliance Well #4 39
8/18/2011 22 18.8 19.3 20.9 17.4 21.1 Compliance Well #5 39
12/28/2011 10.4 13.6 12.6 11 13.9 12.7
3/15/2012 9.4 115 10.6 10.8 115 10.1
6/14/2012 19.13 18.62 18.65 18.7 18.5 19.02 Results: Basic Statistics (less-than values ignored)
9/5/2012 24.9 19.9 20.1 20.4 19.5 24.8
12/3/2012 15.48 18.14 17.53 14.47 18.71 17.01 Maximum Value | Minimum Value Average
3/5/2013 10.4 12.9 12.9 10.6 14 11.8
6/6/2013 19.06 15.38 14.9 19.7 15.58 19.11 Background Well 25 8 16
9/3/2013 21.42 19.87 18.66 23.1 19.7 24.25 Compliance Well #1 22 11 16
12/3/2013 13.67 17.11 17.12 13.58 17.96 15.66 Compliance Well #2 22 9 16
3/6/2014 8.35 12.28 10.76 7.82 12.85 8.37 Compliance Well #3 24 8 16
6/3/2014 17.84 14.65 15.23 17.73 14.77 17.66 Compliance Well #4 23 12 16
9/3/2014 22.14 18.8 19.37 22.25 18.57 23.05 Compliance Well #5 26 7 17
12/9/2014 13.71 16.22 16.16 14.29 17.23 15.05
3/13/2015 7.58 11.48 11.23 8.43 12.08 7.49
6/24/2015 24.56 18.36 17.76 24.49 20.44 25.09
9/3/2015 22.54 20.15 19.4 22.72 20.42 25.05
12/8/2015 14.97 17.82 17.12 14.6 17.95 16.5




Groundwater Monitoring Data Analysis (v.3)

Results: Significance to Background

- - Distribution Tests Non-normal Test Normal Tests
Facility Name: Omega Protein
Permit No.: VA0003867 . . Shapiro-Wilk .
Monitoring Parameter: TOC NShap"-O_W”k Log-Normality Wilcoxon Rank T-test T-test (lognormal)
— — lormality Test Sum Test
Applicable GW Standard (if none leave Test
Applicable GW Criteria (if none leave blank): 10 Background Well Not normal Not normal N/A
Concentration Units (aII data): mg/L Compliance Well #1 Not normal Not normal Not Significant Significant Significant
Compliance Well #2 Not normal Not normal Not Significant Significant Significant
Data Entry Compliance Well #3 Not normal Not normal Not Significant Not Significant Not Significant
. . Compliance Well #4 Not normal Not normal Not Significant Not Significant Not Significant
Well Designation » n o — —
Comgllance Well #5 Not normal Not normal Not Significant Significant Significant
Sample or Report | Background | Compliance | Compliance | Compliance [ Compliance | Compliance
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5
1] 4/1/2006 2,2 1.4 2.1 1.1 <1 1.9 Results: Linear Regression Trend Analysis and
:23 19[;/8]{/22000066 i: ;11 gg i(si ;; Zé7 Regression Line Baseen Interpretation e
4 212812007 13 2.7 3.4 2.1 18 18 ez okt () AT R Linearity
5 5/30/2007 19 3.1 4.8 25 21 4.5 Background Well 0.000517182 0.533751134 Slight Increase Moderately Strong
6 9/27/2007 15 2.6 4.6 3 3.4 3.9 Compliance Well #1 0.007602413 0.416883752 Slight Increase Moderately Weak
7 11/29/2007 14 3.6 4.3 1 1.9 21 Compliance Well #2 0.002038215 0.520013134 Slight Increase Moderately Strong
8| 3/25/2008 14 6.9 55 21 2.7 2.4 Compliance Well #3 0.000582202 0.390625068 Slight Increase Moderately Weak
9 4/1/2008 1.8 5.9 4.8 2.1 2.2 1.7 Compliance Well #4 0.000204667 0.231925146 Slight Increase Very Weak
10| 8/29/2008 1.5 4.1 4.1 2.1 2.1 2.1 Compliance Well #5 0.000658767 0.281627707 Slight Increase Moderately Weak
11! 12/4/2008 1.6 17.8 5.3 25 2.1 2.3
12! 1/1/2009 1.9 5.1 4.7 2.4 2.1 25
13 4/1/2009 18 7.4 4.4 24 2 2.5 Results: Groundwater Standards/Criteria Comparison
14 8/31/2009 18 36.7 4.3 17 2.1 2.1 Groundwater Standard Groundwater Criteria Total No. of Data
15 12/17/2009 1.2 29.2 4.2 12 25 18 No. Violations of | % Violations of | No. Violations of | % Violations of Poi.nts
16| 1/1/2010 11 19.8 4.4 11 2.6 6.3 GW Standard | GW Standard GW Criteria GW Criteria
17 4/1/2010 2.6 43 4.8 1 1.1 2.9 Background Well 0 0% 38
18| 7/1/2010 3.9 55.2 4.9 1.7 1.2 2.8 Compliance Well #1 24 61.5% 39
19 10/1/2010 2.8 275 35 15 2.6 4.1 Compliance Well #2 5 12.8% 39
20 2/28/2011 2.5 8.1 2.9 1.2 2.3 1.8 Compliance Well #3 0 0% 39
21 5/19/2011 3.5 41.7 2.3 1.4 2.2 14.8 Compliance Well #4 0 0% 39
22 8/18/2011 2.3 10.2 2.9 1.9 2.1 2.1 Compliance Well #5 1 2.6% 39
23| 12/28/2011 1.8 19.3 2.7 11 1.91 14
24 3/15/2012 2.2 18.2 4.1 1.9 2.2 5.1
25 6/14/2012 3.1 9.8 5.8 2 <1 3.6 Results: Basic Statistics (less-than values ignored)
26 9/5/2012 <1 3.5 25 <1 <1 1
27 12/3/2012 2 10.2 <1 <1 <1 <1 Maximum Value | Minimum Value Average
28 3/5/2013 13 42 6.6 15 18 35
29 6/6/2013 <1 7.9 <1 <1 <1 <1 Background Well 5 1 2
30 9/3/2013 4.8 18.7 16.2 6.9 2.7 7.2 Compliance Well #1 71 1 23
31 12/3/2013 3.05 31.2 7.15 5.07 2.04 3.61 Compliance Well #2 18 2 6
32 3/6/2014 2.96 37.4 8.54 4.06 2.74 53 Compliance Well #3 7 1 3
33 6/3/2014 2.93 42.5 17.6 6.1 4.93 5.56 Compliance Well #4 5 1 2
34 9/3/2014 4.29 28.3 10 5.14 2.42 4.67 Compliance Well #5 15 1 4
35 12/9/2014 2.57 70.2 9.99 2.28 2.58 4.14
36 3/13/2015 2.56 44.4 17.4 3.53 3.81 5.89
37! 6/24/2015 3.03 45.8 2.59 2.07 3.65 5.65
38| 9/3/2015 3.02 20.6 8.36 2.77 2.26 3.89
39 12/8/2015 3.61 30.5 11.8 5.68 2.93 3.66
40
41!
42!
43|
44
45
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Groundwater Monitoring Data Analysis (v.3)

Facility Name: Omega Protein, Inc. Results: Significance to Background **
Permit No.: VA0003867 itributi
Monitoring Parameter: Turbidity Distribution Tests Non-normal Test Normal Tests
Applicable GW Standard (if none leave ] . 7 . s
Applicable _GW Cnt'rleria (if none leave blank): NSOP::‘p:I;;WTil; Snzf:;(:ml}:. eL ;g W'gﬁfr}:s?nk T-test T-test (lognormal)
Concentration Units (all data): NTU
Background Well Not normal N/A
Data Entry Compliance Well #1 Not normal Not Significant Significant
Well Designation » Compliance Well #2 Not normal Not Significant Not Significant
Compliance Well #3 Not normal Not Significant Significant
Sample or Report | Background | Compliance | Compliance [ Compliance | Compliance | Compliance Compliance Well #4 Not normal Not Significant Significant
Date (ascending) Well Data Well #1 Well #2 Well #3 Well #4 Well #5 Compliance Well #5 Not normal Not Significant Not Significant
1 4/1/2008 14.23 51.7 14 0.01 NR 14
2 8/29/2008 48.4 542 38.9 18.9 84 5 **  Please note that the above cells will appear blank in cases where a test cannot be conducted
3| 12/4/2008 44.6 441 323 16.5 109 3.2 due to lack of data, or if the test assumptions are invalid due to lack of data variation.
4 1/1/2009 34.2 23.1 7.76 217 345 213
5| 4/1/2009 15.7 6.27 10.89 15.8 6.4 5.63
6) 8/31/2009 50 11.18 11.76 20 185 70 Results: Linear Regression Trend Analysis and
7 12/17/2009 255 36.2 5.81 14.71 3.18 70.5 3 p Interpretation
8 1/1/2010 28 373 6.3 20.2 111 87 Reg'zslz';g L - o::l:;i?:(R) Ar— Degree of Data
9 4/1/2010 7.3 211 6.61 50.1 13.99 11.25 Linearity
10 7/1/2010 12.9 7.08 32.7 7.83 3.95 8.54 Background Well -0.006746097 -0.204661501 Slight Decrease Very Weak
11 10/1/2010 3.06 121 NR 169 717 179 Compliance Well #1 | -0.043064804 -0.272752384 Slight Decrease Moderately Weak
12 2/28/2011 73.1 47.5 65.3 27.9 48.2 62 Compliance Well #2 | 0.015669315 0.134671889 Slight Increase Very Weak
13| 5/19/2011 133 431 554 590 986 370 Compliance Well #3 | 0.014522701 0.115489076 Slight Increase Very Weak
14 8/18/2011 5.48 29.7 15.08 11.8 3.29 44.1 Compliance Well #4 | -0.054465248 -0.205814009 Slight Decrease Very Weak
15 12/28/2011 2.03 11.07 11.99 10.94 3.47 12.72 Compliance Well #5 | -0.010372711 -0.12349419 Slight Decrease Very Weak
16 3/15/2012 67.8 88.5 34.9 8.22 17.1 16.3
17, 6/14/2012 0 0 0 58.3 0 0
18, 9/5/2012 0 0 0 0 0 0 Results: Groundwater Standards/Criteria Comparison
19 12/3/2012 6.8 44.3 85.9 62 76.2 31.9 Groundwater Standard Groundwater Criteria Total No. of Data
20 3/5/2013 10.2 153 80.9 79.1 178 70 No. Violations of | % Violations of | No. Violations of | % Violations of Points
21 6/6/2013 15.4 18.2 50.2 28.5 43.6 113 GW Standard GW Standard GW Criteria GW Criteria
22 9/3/2013 45 125 38.8 22.2 46 27.8 Background Well 31
23| 12/3/2013 23.6 34.1 52.8 106.8 60.7 12.9 Compliance Well #1 31
24 3/6/2014 27.8 54.8 131 724 27.6 56.9 Compliance Well #2 30
25| 6/3/2014 5.64 66.3 39.5 118 48.1 22.3 Compliance Well #3 31
26 9/3/2014 27.8 67.7 28.6 43.9 42.8 12.1 Compliance Well #4 30
27 12/9/2014 12.94 84.97 71.98 125 109.5 275 Compliance Well #5 31
28] 3/13/2015 0 43.8 103 106.4 47.2 0
29 6/24/2015 8.25 422 45 54.1 11.16 61.1
30 9/3/2015 38.7 105.8 39 55.6 49 2.63 Results: Basic Statistics (less-than values ignored)
31 12/8/2015 222 60.1 92.6 12.9 45.7 13.2
32 Maximum Value | Minimum Value Average
33|
34 Background Well 133.000 0.000 26.117
35 Compliance Well #1 542.000 0.000 86.886
36 Compliance Well #2 554.000 0.000 56.919
37 Compliance Well #3 590.000 0.000 62.865
38 Compliance Well #4 986.000 0.000 110.741
39! Compliance Well #5 370.000 0.000 42.909
40
41!
42
43|
44
45|
46|
47!
48
49
50




ATTACHMENT M

NPDES Permit Rating Worksheet



NPDES PERMIT RATING WORK SHEET
Regular Addition
DiscretionaryAddition

NPDES NO. VA0003867 Score change, but no status change
Deletion

Facility Name:_Omega Protein, Inc.

City: Northumberland County

Receiving Water:_Cockrell Creek

Reach Number:

Is this facility a steam electric power plant (SIC=4911) with one or more Is this permit for a municipal separate storm sewer serving a population
of the following characteristics? greater than 100,000?

1. Power output 500 MW or greater (not using a cooling pond/lake)

2. A nuclear power plant YES; score is 700 (stop here)

3. Cooling water discharge greater than 25% of the receiving stream's NO (continue)

7Q10 flow rate
[ 1 YES; score is 600 (stop here) .NO (continue)

FACTOR 1: Toxic Pollutant Potential

PCS SIC Code:
Primary SIC Code: 2077 Other SIC Codes: none
Industrial Subcategory Code: _0 (Code 000 if no subcategory)

Determine the Toxicity potential from Appendix A. Be sure to use the TOTAL toxicity potential column and check one)

Toxicity Group Code Points Toxicity Group Code  Points Toxicity Group Code  Points
\‘N‘as'\tlg s%ggrensss 0 0 3. 3 15 7. 7 35
m1 1 5 4. 4 20 8. 8 40
L2, 2 10 L5, 5 25 19, 9 45

L 6. 6 30 - 110. 10 50

Code Number Checked: __ 1
Total Points Factor 1: __5

FACTOR 2: Flow/Stream Flow Volume (Complete either Section A or Section B; check only one)

Section A [1 Wastewater Flow Only Considered Section B [1 Wastewater and Stream Flow Considered
Wastewater Type Code Points Wastewater Type  Percent of instream Wastewater Concentration
(See Instructions) (See Instructions)  at Receiving Stream Low Flow
Type I: Flow <5 MGD 0 11 0
Flow 5 to 10 MGD B 12 10 Code Points
Flow >10t0 50 MGD [ 13 20
Flow >50 MGD 0 14 30 Type I/111: <10 % 0 41 0
Type II: Flow <1 MGD 0 21 10 10%to <50 % 0 42 10
Flow 1 to 5 MGD 0 22 20
Flow>5t010 MGD [} 23 30 > 50 % 0 43 20
Flow > 10 MGD 0 24 50
Type IlI: Flow <1 MGD O 31 0 Type II: <10 % O 51 0
Flow 1to 5 MGD 0 32 10
Flow>5t0 10 MGD  [J 33 20 10 % to <50 % 0 52 20
Flow > 10 MGD 0 34 30

> 50 % O 53 30
Outfall 002: 0.160 MGD (maximum 30 day)
Outfall 995: 6.821 MGD (maximum 30 day) Code Checked from Section AorB: __ 12
Total: 6.981 MGD

Total Points Factor 2: 10



SECTION IN - INDUSTRIAL

FACTOR 3: Conventional Pollutants NONE — Monitoring only NPDES NO: VA0003867
(only when limited by the permit)
A. Oxygen Demanding Pollutant: (check one) l BOD COD Other:
Code Points
Permit Limits: (check one) O <100 Ibs/day 1 0
] 100 to 1000 Ibs/day 2 5
| > 1000 to 3000 Ibs/day 3 15
0 > 3000 Ibs/day 4 20
Code Checked: _3
Points Scored: _15
B. Total Suspended Solids (TSS)
Code Points
Permit Limits: (check one) 0 <100 Ibs/day 1 0
100 to 1000 Ibs/day 2 5
O > 1000 to 5000 Ibs/day 3 15
O > 5000 lbs/day 4 20
Code Checked: 2
Points Scored: 5
C. Nitrogen Pollutant: (check one) l Ammonia [] Other:
Nutrient GP allocates 21,213 Ibs/yr of TN @ 198 operating days/yr = 107 lbs/day
Nitrogen Equivalent Code Points
Permit Limits: (check one) l < 300 Ibs/day 1 0
O 300 to 1000 Ibs/day 2 5
O > 1000 to 3000 Ibs/day 3 15
O > 3000 lbs/day 4 20

Code Checked: _1
Points Scored:_0

Total Points Factor 3: _ 20

FACTOR 4: Public Health Impact

Is there a public drinking water supply located within 50 miles downstream of the effluent discharge (this includes any body of water to which the receiving
water is a tributary)? A public drinking water supply may include infiltration galleries, or other methods of conveyance that ultimately get water from the
above referenced supply.

[ YES (If yes, check toxicity potential number below)

l NO (If no, go to Factor 5)

Determine the human health toxicity potential from Appendix A. Use the same SIC code and subcategory reference as in Factor 1. (Be sure to use the human
health toxicity group column [1 check one below)

Toxicity Group Code Points Toxicity Group Code Points Toxicity Group Code Points
waste Seams 0 0 3. 3 0 7. 7 15
[ 1 0 L 4. 4 0 /8. 8 20
L2 2 0 L5, 5 5 9. 9 25
6. 6 10 10. 10 30

Code Number Checked:

Total Points Factor 4:__ 0



SECTION IN - INDUSTRIAL

FACTOR 5: Water Quality Factors NPDES NO. VA0003867

A. Is (or will) one or more of the effluent discharge limits based on water quality factors of the receiving stream (rather than technology-based federal
effluent guidelines, or technology-based state effluent guidelines), or has a wasteload allocation been assigned to the discharge:

Code Points
] Yes 1 10
U No 2 0

B. Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the permit?

Code Points
l Yes 1 0
O No 2 5

C. Does the effluent discharged from this facility exhibit the reasonable potential to violate water quality standards due to whole effluent toxicity?

Code Points
] Yes 1 10
U No 2 0
Code Number Checked: A 1 B 1 c 1
Points Factor 5: Al0 +BO +C 10 = 20 TOTAL

FACTOR 6: Proximity to Near Coastal Waters

A.  Base Score: Enter flow code here (from Factor 2):_12 Enter the multiplication factor that corresponds to the flow code: __0.05

Check appropriate facility HPRI Code (from PCS):

HPRI# Code HPRI Score Flow Code Multiplication Factor
1 1 20 11,31, 0r 41 0.00
L] 2 2 0 12,32, 0r 42 0.05
. 3 3 30 13,33, 0r 43 0.10
L] 4 4 0 14 0r 34 0.15
[] 5 5 20 2lor51 0.10
22 or 52 0.30
23 or 53 0.60
HPRI code checked: 3 24 1.00
Base Score: (HPRI Score) 30 X (Multiplication Factor) _0.05 = _15 (TOTAL POINTS)
B. Additional Points (1 NEP Program C.  Additional Points [ Great Lakes Area of Concern
For a facility that has an HPRI code of 3, does For a facility that has an HPRI code of 5, does the facility
the facility discharge to one of the estuaries discharge any of the pollutants of concern into one of the
enrolled in the National Estuary Protection Great Lakes' 31 areas of concern (see Instructions)

(NEP) program (see instructions) or the
Chesapeake Bay?

Code Points Code Points
! Yes 1 10 Yes 1 10
'] No 2 0 No 2 0
Code Number Checked: A3 B1 c2_

Points Factor6: A 15 +B 10 + CO0 = 115 TOTAL




SECTION IN — INDUSTRIAL

SCORE SUMMARY

Factor

o OB W N

S1. Is the total score equal to or greater than 80? [ | Yes (Facility is a major)

Description

Toxic Pollutant Potential
Flows/Streamflow VVolume
Conventional Pollutants

Public Health Impacts

Water Quality Factors

Proximity to Near Coastal Waters

TOTAL (Factors 1 through 6)

NPDES NO. VA0003867

Total Points

S
—10_
—20__
0
20

11.5

66.5

lNo

S2. If the answer to the above questions is no, would you like this facility to be discretionary major?

.No

Yes (Add 500 points to the above score and provide reason below:

Reason:

NEW SCORE: _66.5
OLD SCORE: __60

Laura Galli

Permit Reviewer's Name

(804) 527-5095

Phone Number

February 11, 2016
Date




ATTACHMENT N

VDH, VDH-DSS, DCR-DNH and USFWS Coordination Responses



COMMONWEALTH of VIRGINIA

Marissa J. Levine, MDD, MPH, FAAFP DEPARTMENT OF HEALTH 830 Southampton Avenue
State Health Commissioner OFFICE OF DRINKING WATER Suite 2058
T Norfolk, VA 23510

John J. Aulbach II, PE Southeast Virginia Field Office Phone (757) 683-2000
Director, Office of Drinking Water Fax (757) 683-2007

DATE: , FE8 17 0

~
FROM: g:;;iDamel B. Horne, PE

Engineering Field Director

TO: Laura Galli
VPDES Permit Writer
DEQ Piedmont Regional Office
4949A Cox Road
Glen Adlen, Virginia 23060

CITY/COUNTY: ’ Northumberland County
APPLICANT: Omega Protein, II](;.
PERMIT TYPE: VPDES

APPLICATION TYPE:  Re-Issuance (Existing)
PROJECT: : Omega Protein, Inc.-Reedville
SUBJECT: Review response for DEQ’s permit application VA0003867

Our office has reviewed the application for impacts to surface waters associated with discharges from the
‘Umega Protein treatment facility.

No public raw water intakes in Virginia were found downstream (or upstream) from the discharge
point/area.

RSH/DBH/shb

cc: VDH, ODW — Central Office
VDH, Northumberland County Health Department
Andy Hall, General Manager, Omega Protein, Inc.

RADIST20B\WorthumberlandINON COMMUNITY SYSTEMS\Omega Protein Inc\Omega Protein VPDES 2016.doex

ot/ | VIRGINIA
DEPARTMENT

& OF HEALTH

You and Your Environment

WWW.VDH.VIRGINIA.GOV

Prote




Molly Joseph Ward
Secretary of Natural Resources

Rochelle Altholz

Deputy Director of
Administration and Finance
Clyde E. Cristman
Director

David C. Dowling
Deputy Director of
Soil and Water Conservation

COMMONWEALTH of VIRGINIA and Dam Safety

DEPARTMENT OF CONSERVATION AND RECREATION Depty Direstor o Ooerations

MEMORANDUM
DATE: March 17, 2016
TO: Laura Galli, DEQ-PRO
FROM: Alli Baird, DCR-DNH

SUBJECT: VAO0003867, Omega Protein, Inc. Permit Reissuance
Due March 17, 2016

The Department of Conservation and Recreation's Division of Natural Heritage (DCR) has searched its Biotics
Data System for occurrences of natural heritage resources from the area outlined on the submitted map. Natural
heritage resources are defined as the habitat of rare, threatened, or endangered plant and animal species, unique or
exemplary natural communities, and significant geologic formations.

Biotics documents the presence of natural heritage resources within two miles of the project area. However, due
to the scope of the activity and the distance to the resources, we do not anticipate that this project will adversely
impact these natural heritage resources.

There are no State Natural Area Preserves under DCR’s jurisdiction in the project vicinity.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and Consumer
Services (VDACS) and the DCR, DCR represents VDACS in comments regarding potential impacts on state-
listed threatened and endangered plant and insect species. The current activity will not affect any documented
state-listed plants or insects.

New and updated information is continually added to Biotics. Please re-submit project information and map for
an update on this natural heritage information if the scope of the project changes and/or six months has passed
before it is utilized.

The Virginia Department of Game and Inland Fisheries (VDGIF) maintains a database of wildlife locations,
including threatened and endangered species, trout streams, and anadromous fish waters that may contain
information not documented in this letter. Their database may be accessed from http://vafwis.org/fwis/ or contact
Ernie Aschenbach at 804-367-2733 or Ernie.Aschenbach@dgif.virginia.gov.

Thank you for the opportunity to comment on this project.

600 East Main Street, 24" Floor | Richmond, Virginia 23219 | 804-786-6124

State Parks * Soil and Water Conservation * Outdoor Recreation Planning
Natural Heritage * Dam Safety and Floodplain Management * Land Conservation


mailto:Ernie.Aschenbach@dgif.virginia.gov

Galli, Laura (DEQ)

From: Susan Lingenfelser [susan_lingenfelser@fws.gov]

Sent: Friday, March 04, 2016 8:35 AM

To: Galli, Laura (DEQ)

Subject: RE: VPDES Permit No. VAD003867 - Omega Protein - USFWS Coordination

Good Maorning Laura,

We have reviewed the information for the reissuance of the VPDES Permit No. VAO0O03867, Omega Protein. Based on
the study description and location, it appears that no impacts to federally listed species or designated critical habitat will
occur, and we have no further comment.

Respectfuily,

Susan Lingenfelser

From: Galli, Laura (DEQ) [mailto:Laura.Galli@deq.virginia.gov]

Sent: Tuesday, February 16, 2016 4:06 PM

To: susan lingenfelser@fws.gov

Subject: VPDES Permit No. VA0003867 - Omega Protein - USFWS Coordination

Ms. Lingenfelser,

Please see attached the coordination form for the reissuance of the VPDES Permit No. VAQ003867, Omega Protein. The
permit application and 2011 permit and fact sheet can be found at this link:
hitp:/iwww.deq.virginia.gov/fileshare/wps/VADQ03887.

if you have any questions regarding these documents, please do not hesitate to contact me.

Thank you,
Laura

Laura Galli

VPDES Permit Writer

Virginia Department of Environmental Quality
Piedmont Regional Office

4849-A Cox Rd

Glen Allen, Virginia 23060

Ph. (804) 527-5095
laura.galli@deq.virginia.gov




ATTACHMENT O
316(b) Interim BTA Questionnaire and CWIS photographs



Archived: Monday, June 27, 2016 11:46:40 AM

From: Bill Purcell

Sent: Wednesday, June 22,2016 12:10:19 PM

To: Galli, Laura (DEQ)

Cec: Andy Hall; Burton Thrift; Bill Purcell; Carl Hubeny
Subject: RE: Omega 316(b) rule

Importance: Normal

Attachments:

MG_0400.jpeilf

Laura,

We cut the top out of our discharge pipe this morning so we could measure the pipe volume and the pipe had
15.5 inches of flow in a 17 ID pipe with little slope. We plugged this into the Manning formula and came up
with 5.4 mgd which obviously is greater than the 2.0 mgd criteria. What caused the confusion here was
looking at the discharge which was 3-4 inches full (photo attached). Therefore we fall under 316(b).

Our plans are to install a new steam dryer and cooling tower in the up-coming off season and take two of the
three existing steam dryers out of service. We will condense the vapors from the existing and new steam
dryer in the new cooling tower. The cooling tower will operate like the existing cooling tower and use
evaporator condensate and well water as feed water. Use of creek water as a cooling source will cease after
this season.

You also asked why our cooling needs have decreased. The creek water was used to condense vapors from
the Esmital waste heat evaporator and the steam dryers. With the addition of our new WHE and the age of
the Esmital evaporators the Esmital evaporators were taken out of service.

| hope this clarifies the issues and | apologize for the confusion on my part.

Bill Purcell
Environmental Manager

Omega Protein, Inc.

610 Menhaden Road

Reedville, VA 22539

Phone 804.453.4211 ext 6262 | Fax 804.453.4123

Email bpurcell@omegaprotein.com | http://www.omegaprotein.com

CONFIDENTIALITY STATEMENT

This message from Omega Protein Corporation may contain information or advice which is confidential
or privileged and is solely for the use of the intended recipient. All proprietary rights including
copyright, are specifically reserved. If you are not the intended recipient, be aware that any disclosure,
copying, distribution or use is prohibited. If you have received this communication in error, please
notify us immediately by phone (713) 623-0060 or by e-mail.

From: Galli, Laura (DEQ) [mailto:Laura.Galli@deq.virginia.gov]
Sent: Tuesday, June 21, 2016 4:45 PM

To: Bill Purcell

Cc: Andy Hall; Burton Thrift; Thomas Evans; Montgomery Deihl
Subject: Omega 316(b) rule


mailto:bpurcell@omegaprotein.com
mailto:Laura.Galli@deq.virginia.gov
mailto:ahall@omegaprotein.com
mailto:burton.thrift@omegaprotein.com
mailto:bpurcell@omegaprotein.com
mailto:chubeny@omegaprotein.com





Bill, please see comments below in reference to your 5/24/16 letter, and to the 316(b) rule in general:

1)

2)

3)

Please note that because Omega withdraws waters of the U.S., and all or a portion of that is used for
cooling purposes, the facility is still subject to 316(b). However, if the cumulative design intake flow
(DIF) of the facility’s cooling water intake structures is < 2 MGD, then it is not subject to the
requirements of 40CFR §§125.94 through 125.99 --- which includes the submittal of 40CFR §122.21(r).
However, please note that that even though the Rule infers facilities < 2 MGD DIF may be excluded
from the need to provide the 40CFR §122.21(r) information, both the Rule and the State Water
Control Law provide DEQ staff with the authority to require additional information from the applicant
—i.e., which may include, and is not limited to, the information outlined in 40CFR §122.21(r).

The letter references the use of the Manning equation to evaluate maximum pump capacity. The
Manning’s equation was originally intended for use in the design of open channel flow, but has since
also been used in pipe design. By referencing the Manning’s equation, Omega’s letter would infer the
most limiting factor in establishing the design flow capacity of their cooling water intake structure
may be their pipe network or intake port, rather than their pump capacity. In light of what explained
in item 1) above, please provide manufacturing documentation, specs, calculations to demonstrate
that the new intake structure capacity cannot exceed 2MGD. This should also be supported by a
narrative description on why the facility’s cooling water needs have decreased.

The facility falls under the requirements of 40CFR §125.90(b), which will require DEQ staff to
evaluate, on a “...case-by-case, best professional judgment basis,” whether the “...location, design,
construction, and capacity of [their] cooling water intake structures reflect the best technology
available for minimizing adverse environmental impact.” The facility’s 2016 Fact Sheet will
consequently need to include narrative of a staff “finding” that adverse environmental impacts have
been minimized. While not necessarily conclusive, operation of a closed-loop re-circulating cooling
system goes a long way toward minimizing adverse impacts, and is generally used in the Rule as the
control technology in which to compare against all others. Closed-loop systems do not completely
eliminate the potential for adverse impacts (and in some cases additional control measures may be
warranted), but they’re a great starting point.

Please let me know should you have any questions, or if you would like to discuss.

Laura

Laura Galli

VPDES Permit Writer

Virginia Department of Environmental Quality
Piedmont Regional Office

4949-A Cox Rd

Glen Allen, Virginia 23060

Ph. (804) 527-5095
laura.galli@deq.virginia.gov

Disclaimer

The information contained in this communication from the sender is confidential. It is intended solely for use by the
recipient and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure,
copying, distribution or taking action in relation of the contents of this information is strictly prohibited and may be



unlawful.

This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an
innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human
generated data. Specializing in; Security, archiving and compliance. To find out more Click Here.



OMEGA
PROTEIN

Healthy Products for a Healthy Worlc®

May 24, 2016

Ms. Laura Galli

Virginia Dept of Environmental Quality
Piedmont Regional Office

4949-A Cox Road

Glen Allen. VA 23060

Re: 316b Questionnaire
Dear Ms. Galli:

Attached 1s the 316b questionnaire. We installed new pumps in the off-season and based on
very conservative calculations using the Manning equation the maximum flow from each pump is 500
gpm which is well below the 2.0 MGD to qualify for the 316b program. In the upcoming offseason we
plan to take the two small steam dryers offline and install a single larger steam dryer with a cooling
tower sufficient to handle two of the new larger steam dryers. In the 2018-19 offseason we will replace
the old steam dryer and cease the cooling water withdrawal from the creek.

Contact me if you have any questions.

Sincerely. M

William Purcell
Environmental Manager
Omega Protein. Inc.



Permit No. VA0003867
316(b) Questionnaire
Page 1of 2

1. Does your facility currently employ any of the following measures to reduce impingement
mortality and entrainment? (Check all that may apply):

[ ] Closed-cycle re-circulating cooling water system

[ 1 \Variable speed pumps

R4+ Seasonal flow reductions

Wastewater reclamation/reuse

Intakes with maximum design through-screen velocities of 0.5 feet per second, or less

Intakes with actual through-screen velocities operated at 0.5 feet per second, or less

Existing offshore velocity caps

Modified traveling screens

Intake screen mesh materials with maximum opening sizes of 0.56-inch (14 millimeters), or

[
[
[
[
[
[

et e e e e

less
[] ylindrical wedgewire screens
[ Barrier nets
[] quatic Filter Barriers

Other |, , w . 1 e e
b y’sé € r povucleo] SE e Le <>, -3 el . ft(lt‘(v' e
Please provide details on any measures that are currently being employed including the
number, size, and orientation of the cooling water intake structures.

2. Within the next 5-10 years, does your facility plan to employ or install any of the following
measures to reduce impingement mortality and entrainment? (Check all that may apply):

[ ] Closed-cycle re-circulating cooling water system

[ ] Variable speed pumps

[ ] Seasonal flow reductions

[ ] Wastewater reclamation/reuse

[ ] Intakes with maximum design through-screen velocities of 0.5 feet per second, or less

[ ] Intakes with actual through-screen velocities operated at 0.5 feet per second, or less

[ ] Existing offshore velocity caps

[ ] Modified traveling screens

[]

Intake screen mesh materials with maximum opening sizes of 0.56-inch (14 millimeters),
or less

]  Cylindrical wedgewire screens
] Barrier nets

1 Aquatic Filter Barriers

] Other

Please provide details on any measures that the facility plans to employ.
3. Has your facility previously completed any studies relating to impingement mortality and/or

entrainment at the cooling water intake structure?

{ ] _Yes. Please provide the dates and names of the studies.
[B/No
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Omega Protein, Inc. VA0O003867 — Cooling Water Intake Structure
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Po 2: Intake box and metal screen.
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ATTACHMENT P

Owner Review Comments



Heaithy Products for a Healthy Worlg®

July 19, 2016

Ms. Laura Galli, Permit Writer

Virginia Dept of Environmental Quality
Piedmont Regional Office

4949-A Cox Road

Glen Allen, VA 23060

Re: Permit VA0003867 — Comments on Draft Permit
Dear Ms Gatff [~ (L G-

First I would like to thank you for your assistance in working through the issues in
developing the draft permit. This permit is a definite improvement over past permits. I do have
a few comments and will address them as they appear in the permit.

Page 1 of 17 A. Limitations and Monitoring Requirements — The sample type for Oil and Grease
should be a grab sample to comply with 40 CFR136.

Page 6 of 17 c. Total Phosphorus Reporting — Section treats data differently than all other in the
permit. There is no scientific basis to use /4 of the QL as a true value when <QL 1s the result.

Page 10 of 17 There is no 16 in the series.

Page 14 of 17 C 2. Section asks that whole effluent toxicity be conducted within the first month
of the permit. This makes no sense. We have been conducting toxicity testing on a quarterly
schedule we should maintain that schedule.

Page 14 of 17 C 6 — Why are there two quarterly schedules in the same permit? For our season
which may have us operating one or two days in November the logistics of collecting all our
required samples is problematic. Far more logical to have all quarterly samples on the same
schedule and the Oct. Nov. Dec. quarter gives us the whole month to collect our required
samples.

Page 15 0of 17 D. a ~ Describes the cooling water system as a closed cycle recirculating cooling
water system. A more accurate description is a once through cooling water system. Water is
withdrawn from the creek and sent through the heat exchangers and promptly discharged. There
1s no recirculation.



Please contact me if you have any questions regarding this matter.

Sincerely,

o 7]

William E. Purcell
Environmental Manager
Omega Protein, Inc.
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